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Tho oxiHlhig lop;aviUim\(i4i’Igonomoti'ical Tablofs to sttvon figuroB 
may bo dividod into tliroo oIuhhoh, While iUo lirst oIuhr ■wliich oou' 
taiiifl Lho logavitlimH of tlio natural numborfl is very nearly tlio Hamo 
in all; thoy differ in the soemnd, or Irigonomotrieal part in this, that 
tljo lirat cduHB contaiiiH tho Irigonoinolrioal funotioiiK for tho groatoflt 
part of tho quadrant only for ovory full minute , tho Bocond for 
(ivory tenth h(3uoik 1, and tho third for ovory ainglo Bocond. Tho 
oldest logarithraio table to Hovon liguroa bolongB to tho lirflt olasB; 
viii. that of Bhorwhi; Imndonj 1705. It contained tho logarithms of 
lho mtmborH A'om 1 to lOlOOO and hosidoH tho sinoH, tangents and 
Booantfl; also their logarithniH from mimito to minute. Tliis tahlo 
liad run tlirough sovoral editions by tlio ond of tho last century 
and Korvod till (piito rooontly as tlio basis of innumorablo logaritli- 
mio tables, in some of wliich lho natural sinos and tangonls, which 
aro lilllo wanted, wore omitted, while others of thorn wore onricliod 
by moro or loss useful additions. Gardinor, who in tho year 1741 
proparud a third odition of Shorwin's table, construotod at tho same 
time a table proceeding from 10 to 10 Boconds, which was tlio 
first of itfl kind, and wan publislmd in London in tho year 1742 
in largo 4“"). A second edition of this table also in largo 4'" with 
lho addition of tho logai'ithms of tho Bines and langontfl for ovory 
single Hocoml up to 4” was published at Avignon in 1770®). Upon 
tiiOHO wore founded Oallot’s ^TnbloB portativos" whioh wore first 
publiBhod at Laris in 1783 and afterwards Btoveotypod. On aoooimt 


P 1) Tftbloa of liOgaritlnnB, 
2} Tables do Itogarillimoa. 


VI 


PHEFAOE. 


of their more convenieut shape they soon displaced the former 
tables, and maintained the preference up to the most recent time. 
The first table of the third kind is the largo one by Taylor pu- 
blished in London in 1792. Bagay’s tables*) founded upon it 
and published at Paris in 1829, appeared in a much smaller form 
in consequence of the smallness of the figures. To the tables of 
the first and second class belong also the logarithmic tables to 
BGA'on figures calculated for the centesimal division of the quadrant, 
as that by Hobcrtiind Idelor 2 ) proceeding from lOO*" to 100"' of a 
grade (centesimal degree), and that published by Dclambre^) in 
the year IX of the republic, in which the interval is ton times 
as small, viz. 10 centesimal seconds. 

For tables to five figures tho interval of one mlmito may bo 
considered the proper one, because the differences will not be 
too large to admit of the proportional part for seconds being men- 
tally calculated with roadiness. In tables to sovoii figures this 
interval has always been recognized as highly inconvoniont, on 
whLoh aooouiit G-ardiner directed his attention to tho diminution 
of tho interval. It is oven necessary to diminisli the interval to 
one second, if it bo made a condition that the proportional part in 
this case too is to bo mentally calculated. This very small interval, 
however, gives rise to several new inconveniences, which diminish 
the advantage of smaller differences to such a degree, that tables 
of this kind have never come much into uso, at least with pro- 
fessional computers. Their largo form, the excessive number of 
columns on every page, and the circumstance that oven then 
there is not nearly room enough for all the figures, (the initial 
figures of tho logarithms having to he placed at the top of the 
columns and the differences altogether omitted, so that they must 
bo calculated by the computer,) make the advantage of the smaller 
interval very questionable. 

Tho editions of Vega's Logarithmic Tables hitherto published 
had, in the trigonometrical part, the interval of 1 miniito. In tlio 
present revised edition care has been taken not only to adopt tlio 
interval of 10 seconds for the whole quadrant in order to assign 
a higher rank to the tables, but also to secure all those ad- 

1 ) Nouvelles Tables asti-ouomiqucs et hydrograpbiquos. Paris, 1829. 

2) Neue trigonomotrisclio Tafeln, Berlin, 1799. . ^ 

3) Tables trigonomdtriques ddciraales, calcukcs par Oh. Borda. ; 
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YimlaK*'” wliu:li liy allonlion lo m.Q i\\n\ avmnpjoinmit might in 
any way innitrilniti' tn luaililata llio litohing out ol’ logavitlmiH. 
A!lli"Ugh tlia liihit'n liuvo in (•,(umot|Uon(',o laaui uonHichsruhly m 
liivgi-il, lliu huH not liiuui vamod, ho that tho advaiilagcK of 

Itio mlargod (uliliou aro tillonal lo |uu'channvH at a cohI, ^vhic]l in 
um^xam),»lo(l i'or a work of IIiIh kind. 

Among iho iinprovtunonlrt In llumo tahloa wo may inontion: 

1. 'I'lio i^ii»U'mn(U) urrniun'iiuml of all tho pagim of oaoh Hoolion, 
whirl) haa for ita «>l»jrrt ilml, wlicm onro tlio ho<dc in ogonod at the 
[U'oiirr pagi!, Uio ryo with vrry liUlo iirarllrr will involuntarily ho 
diriH'tod to (ho plar.o wlmro Uio n'(|uiroil logarithm ia lo ho found 
Kor notldni^ ho nmrh imua-aaoH llm diffmulty of UHiug lahlon an a 
want of unilormity it) tlio jionition of tho nun)lmra. 'I’o attain thlK 
I, lid mull) and milt diviidoim Imvo hron introdmiod, whiidi aro iiaaily 
diiitiiiguiidmil ami alVord routing itolnU to tho oyo, in tho lirat jiart 
tlioro aro fmir amdi ronting poiiilH on uvory iiago, vjk. on the Udi 
piigo llm iiiioH iion'on|ttiiiding tn llm mnnhorH 10, SJO, HO and df) 
aro omdomul in ilouldo niloai on tlm right piigo, ihofio oovrodiKm- 
ding to tho mmilmvrt HO, 70, HO and lit). Tim inlonmidiiUu linoM, 
o|iiiomlo Itt llm immlmi’rt 1 up lo 0, nra again Hoparatod by nurrow 
aparoH into gmupii of llnra oaoh. In tlm Htmond part (laoh pago 
uoiilaiiiM 111 linra- ]n'inidpal dlviHioiiH urn IhiiH formed, 

tlm third, whiidi irt oppoailn to tlm munlmv MO uitlmr from tlm top 
.11' from llm iintlom, la niarkrd hy Htnuigor Himii, tlm Hubdiviaionn 
romaining tlm nanm im in tlm- tirat part. I'uially in llm third pari 
iho linmi laarrapmiding to full iiiinulra am iimloHiuI Imtwuon douldo 
ruh'H, and ovrry lifth mimilo \h nmrkuil hy llii.dmr ruloa. '.rititt 
arrangommit whirh wim lirat mnployrd in a taldr. of hIx liguvim '), 
him at tlm Hamo tinm llm advanlagr, that both with aHtmnding and 
thoumnding argunmnla, an in llm i!"*' and part, llm ruhw Iiavo 
alwayM tlm Hanm pimition ridatlvidy Imth to llm right ami loft 
margin of tlm pago, an iidvantago wliiuli wan muiUainablo with 
llm wlnglo Imrir.onliil liimn hillmrto in mm. 

a. O’lm (v/fP. On wovoral oiuutHioim MatlmmatioiaiiB and Aatro- 
nonmvH liavu rmnarkrd, that tlm atrongiy Hlrndud and miimlly high 
figiircm that havu htmonm tlm fnahitm during Urn lant twenty years, 
though they priojent on tho wlmlo a Imltur nppoavaneo tm tlm page, 
aro yot far lena legible than Urn oldur onott. Moreover Uio now 

1) I^RttrlUiitionim VI dediiiftHum nova uhiila^BcroHuousI#. Berlin, 1863. 
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typo is easily injured in tlio finer strekoH ho tliut I atirl •!; 0, (i 
and 9; 3, 5 and 8 become alniont iiiidiHfin|?uiHliahb'. UcHidrn it 
often happens, tliat a figure limn wlningly Hltadcil, winrii iliii'/b-i j 
the eye by its very blucknoHa, deeH net leave millieimit blank r, ; 
the figures being both loo oIoho to oaeh <illinr and to the mb' > 
which mark tho IntorvalH, All (hoHO eirciunalaneei* retulei’ ibe imr 
of tho tables moro difficult and more fatiguing to liie eye. Hearts 
a typo has boon chosen wliieli, being extremely idif^bily fduebd, : 
approaches tho older form, prejeelM jimily ahove and beb»vv lie* 
parallel linos which inolese (he main Itody and dm'n nut envm ibt- 
whito ground too much, while It ia (tf a »!/.(’ wliieli U neilbee 1 «m. 
snmll to bo easily roeognincd l)y moderately nireiig eyiei, mu tun 
largo to got tho requisite (piaiilily into a moderate eiunjiin''!. 'Dm' 
founding of tins typo is so cliariielerintie llial even jtlier idigbi 
injuries which aro inovitablo iifior long mm, then* will b.- littir 
fear of mistukos. Special ntlentinn Iuih been paid tu (be pmpiu 
distribution of the spaco which (lie ligiircs and rub's iieenpy ; and 
: tho size of tho pago was not fixed npoii (ill after repeiilnl dial;*, 
and after all circumstancoe had Imun taken intn m-einini fur laei 
UtiUing tlio U80 of tlio (abloH, 

8. In tho trigononnilrical part llmru jk freipiemly a enlnmn 
next to that of llio dogrcDS, iniiiitlos and simumla, expreisdiig lU,- 
aamo arc in limo; there aro alHo in the firHi part iuie er Iw-i .«< 
Imnns moro which give llio mnnlier, nr (he uumtier iinnvji^t d U tt 
fold, considorod us a mimher of flocoiids expitiH'^rd in degi.n-^ 
minutes and seconds. Ulna and Hindlar otlior in'iaiigenn'it(.!» Intte 
hero boon omitlod, as double and Irelilo argnmenU, wbb b me 
not out of placo in nauliciil lablcH, bill, tend to nb.hnet (be .dmide 
uso of a tablo to sovou iigiiroH willmut anbidiiig any runlvab ni 
advantugo. On tho otlior hand, in the first part al il.e U.i 
tho pago tho twofold reduction of Ibo mginmmt into are ha. U.u 

mdicatfld, togothor with tlio logarillims of ,,,,.1 ' i’,..,., 

10 to 10 from 0 to a« Tlrn'lii.-r m.,,...,. .* 

foi imsBing liom lognvo to log«Mi mill luKim, mol mu i. i,,, 
houlm; value m goocblio o»lmil„lii,„„, 

BomotnnoB to bo rorformoil with „m„|l whi.!l, " 

c:>. •” '*» •< *• 

To fooilitalo tho iiitoi'jioliii'Son, iim«II Uihlon of |.ro,.„rlio„i,| 


I'llJI'Atl. 

l.avh a.I.I.'.i in ihn (inil nn.l tl.inl pa.m. 'I'l.n nun ni' nuux]U-v 

typ.' I.ini .-miMr.l km to t),..,,! .■oMipl.iMy nvnii in llm lirnt 

piif^.'n lor ovt ry tlillni'i'iirp. 'I'ltoMr (nlilim nivn m-i nmlrly lln- Irnllm 
i.r tlni wl.olo .lill.nvnrn, no il,a( tl„-. ail.lilion ol' t|,o (lirnln, l.un 
-ii.Hlllin un.l Ilionnun.llIiH k'vm. li.o pi opo. linin.l pari fom-rt to tlio 
lin.t liKni'o, vvl.i.l, in n.H ll.o mno uifli tln< .mnul nnan,p'nirnt. 
AiToinlin;^ (o a v. iv minnion an anprnn nl tlio miinu mimll [ahio 
pi'.porlinnal pa.ln I, an to ho tno .i lor tl.o wholo oxlrnt of tho 
lahir in it-, vii inily, willu.nt .olor. nrr i., ih,, ,iinpn n. o n ln’llior it 
ho an unit nnno or hn-.; hnl ihia huM In-rii lojri'tnt an iiniffnialr. 
In lln’ Ihinl pint want of (tpan- lian provriilrtl alt llm ititloi t-m-ra 

Iroiii h<!iM(' pivm; at Iho n.-oinoiil, i. o. lioginninp; al !i", ilnom 

only ronhl to* i.oaah-.l wlii.l, .lillnr.l l.y iHnniK ll.m ihono <|lf 
fr.i»K hy i), hy .’1 oi,-., whilo linully. fioin VM ", rarli ililVi-,vnro ia 
m-l .town. *l‘ln- atlvanlaKto. whirl, thmr tahira allni.t in itilnpola^ 
lion, will ho boat n|.proriu(r.l liy (Jn.Ho, who In.vo foU (hoir want 
in alt oihor tahloa, 

•"•^p'fial altonlioM In.a Itmt pni«l to llio ronr. inno* of thn m- 
vonlh .lo. iina) phn-r. Wiio o ih- no, urnto valno r.f a h.^;aiitl,ni, 
milojMi it ho rt wl.oh- nunihi r. alvuty« an iii1< iminahlo •h'oinial 
liariioii, it.n part wliitli lollovva tho lii«l «rvon limnon itonio^atily 
ainoiiitta In nntio m* loiiB than fivn niiiN of tho tlrrinml plnrr. 

In (In* lormnr (ho ninnhoy tn ll.o «. vmdi phn o nomt ho in 
vnwo.1 hy ono nnil, in (hr lali.r lo.l, i.. ....lor ltm( (In- uhniar I 
valno may alwayo .Itllr-r hy h<«.. than half an .mil of (ha Ia<.t phn-o i 
'*» do- lM,:aiilhm. ■rinirlora in in.In M mi ! 
down do- -o.v.nlh plaro .o.r-.dy, a hnowh.igo of d.o folIowinK ^ 
hyim.-n n- ra.|nnf'd, .\ , oinparlmot vv ill. Vay;a‘« ndn'^anroj. loyia. idJ 
moKiio ‘ j h a only do-sa loK«'idnnn of mimto r^ dmihflMt, whoso - 
loptand.nn lo im. n..m.n andod wad. ia«Ji iha.a worn thonlora 
ninWtiUuA to lifiaoM plao.o,, 'Pha tanlh dKinr. p,aviM|- aa.M.ala 

ihrMUKloa.t. OA. n in nmny ndoa ra-o. whmr do . ompntalion w«a 
ropi at-d, il vtm Imnnl nnm>ra.^..,ry !o rr-ahnlato dio Ingarifhmw 
omhuj^ in and Ud. 'thr> * was howaiar far dtdrronl in ? 

dll' tiin^Mnomotriral sn lion, Haro *ho Thi aaMriii. loj^itriihnitmim ' J, ; 

wid. dm osroptsMn of n faw oa^>a« m inilioAlwi hy hiiwelfAinl ‘ 

rofiTriMK, In llml pad of iho t^hlo in whtrh iho inlrTval b 10 se- ' 
liitt handy his rm.sidamd imi anyUiittg liul ft rspnol fmm 
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boon corvocloil, (moHt of lit.',., hoioit ‘".di-.T.)., ,h. nii 

lors of tnbloH linvo toko,, il^t o.M„nt,.oH. lor ..d.., t.. 

imm! tlu5 lvoul)loofiii,lnoloxo,i.iMitii''M. ■ """'I'-'K 
rncy liin« % ll'*' -b,. ,h,.n oi . v.,, 
(irror, no imniliu' iwunl Iiuviti); ovrr Ion, iMm-.n.lv >->1. 

TIiIh od'onlH llio only i'.'i|tloiioliori nf ll,<’ ib- t, tb.,; ni m-w- 

talilort Hovci'u! logoi'lllmni Iiovo lioon I'tMii}:!,'. b ,' j. t- 
vnliioo wliloh follow fi'oin Vlnok'o lotilo, llooit 1, y 
fvivon by (iiii'diiioi'. 'I'liii.. 1) lb*’ bi(;^’bi .'d o* . 

nUo vuliio Ih H,li;Hli‘.l7dbnili:m'J lio-. v/iib (b’oau'M I u, il. 
Hcvciitli ])luoo wliioli i‘t 0 . 11 ,' 01 't; bol I'iiior- \ lu. ;Ui-l 
llio lop; to ton fb'llUll'/n -IIM'. wo Ibo! in d 

iiii.l oIho lu'roylor 0 In tlio orvontb pbto,'. ;‘t b.yfai, 
HSiillOBadlllMOBdi Vliiok mi.l Vo^!:o i:ivo 


tn iiH'in t 

'■ {'< di>’ * 1 1 .iii' i.ti'! 

U- ’ tlv 


iV r 

I I >' t d'it;,i 


, i ',1,1 tti H« 1 
I , r.M bi 
■-"M ■ int , 
-M'. \ 

iliilihr; 


|i'ivo 3 y in llio Hovonlh liooiriml pboo; ilo lo. ..' t‘ < < ,>! t.tb 
iWw^ Taylor'H ^ivfi II. 11) lo](tiiii 7“ \\ \ IdJ.^ 

iiinl llici'ofoi'o r, ii, Ibo covrool r,j!;u,’i’ in ibo !niv,nil, }■!.'. . 

011(1 Vop Iiovo i lUilllfM ‘Iblb wlioiii'o Ibo m'" u( i.d'b 
Tiiylor’H i^ivo •;!. •!) IokIoi, V" iiD'O’M.. lU I’,* i!,n, 

foro 1) In Ibo oomiot Hcvoiilb fijimo; loii Vo;;;, '.mil VI ,’ I 
MllHHilH r,01, und llio nioilom lobb". )ii»vo . .oi-i-.joi ijU ,\'k .i:> nb.i 
IhhI Iwo ligiiviiK, b) Iti|jhiii liu" ti'ii" in i . hvd in 

Vliuik tuul Vo|i;a bli'/UbJM'illtlj liaiiliiioi Ih. uinibut 

liibloH B in tlui 7*'' iibu'o. 

Tlio Hoooiul edition of (Sovdinor j.nbbd.r-l 'm sb. y« n Ji »M 
at Avignon oonliiinH lionidoo oil llo' b.giMiibioi . f d r jirii 
wliioli worn odoplod willioni »l,.'(.,ib'ii * i, ibr K v,,d,ri: , 

Ruion for ovory Hooond from Vi!' lo I", mol b.^; hw i,a r>. ,v 
li'din 0 to 'J:'', Till, lo{'ot'ii],iio> limn foM r.l 11^54 »■ in.!! d.* 
dogroo of luitiiimoy oh tlioro ho,nb i,. .| Id. .a nbr ,.M. , 
tliougli Ihoiv oommlni'HH m Mill Miob in 101 ^ 1.1 ^n.ll b.n. 
ofi a patlcrn for lolor lobloa. I'or n i‘i'!M}».ud.>n n?,. w. -l d,.,!! . 
of B20;ia loprltlmiH only I'i! wioo l-y im. t.Mts. sb. 

odilioMH ai'o in largo 4'*, wliii li irndru ibrno * uojbj-.in, 1 ib,^ 

rooHon and in coiiHotjmmfo of (fiiidlm’tft's liibb s -a*.., 

Oallot odllfld a now logitrlllintir iiigt.m.mrUb ai wb* d, 
priiUcd by Firmin DuWt, oiul was (ho fir#!, in wbi. it ibr pm-dMi-: 


dt-'.ii, 

I dr.: 
■■■ Mn! 

Ul\, , 

•■nr 4 
Hi 


tign.1 « *. . ' J*"**^* dial Ubd* 5 

mi, woro corrcclotl, bul many nnw nrata 



from wdH Hucciifittfiilly fiirrMid out, lli<»i(lon a lou^ iutro- 

<hM'tion on llm oiiloutulion anti applicullon of loKaritlmin, lahloM of 
tlio imlnral mIiioh and oowint-tt, liiii^tonln anti i-olunKi'nlrt, anil natu- 
nil anil oominon l(t)'tuit)ijnM .if nninlioni lt» ‘JO ami «10 I'lfpiroH, liiiit 
t'llitinn fiinlainoil all tin* Itif'arlllimH of dm Avlf-mm ctlill.m, willi 
thia aililitiiin dial llift loj,; itin ami Iti^; tun fnr ovor)- Hi'tainil wliii-li 
tlio latlor t-tintalni’il up to 4" won* tiiniial uno do^'ico lartlior. 
Hut in lliift t'nlaiKi'iiM'iil . tin* tlognto of m’l'iu’ioty inlnolm'oil hy 
(ianlinor in miorly no^jiroloil. A i*oiiipiirinon willi (Ititt pari of 
liio lahlow whiolt routaiim iMHO Iti^nvldmiH not oiTunini? in (lar 
ilim-r p,Kvo IMIIH lo|;aiitlniiM iimimiirnto tiy an tinil in tim lai-t 

plat'o. Finally tlm hmt «»f rarh of llm MllOOO liirviiritliimt 

of llm wmaoal part wu»i compaifil svldi 'raylor’a taliin, wliiih Ih 
tp'iiorally ronaiilorotl aa a palti’iH of arourary in dm lio.t lij'uro. 
iiml fvorv ilovialimi tliua fouml wan nuliji'rlril to u nrpuiftlo in 
vratl^ation, 'riti« oxainiiiniinn j{avii :ifi mnon, in wlii.-h dm lii«i 

llKiim ill 'ruylor in wcmiik by an iiiiil; tiflln iio !U ntiio idi* uilli tin* t 
I'l'i'uimomi aiitoumnt in llm Avignon odiiion. | 

A iMiinpariHon of llm iDgnridiiiiH of dm finit pml willi llidi | 
liiifpfrt noiMl rurrfidly lollUal taldo, in wlilidi olfnmntiiry prinrIpliM j 
dm coiif'li tuition of Uldi*« wem flmt onUldiitltrd, fur j 
nUIo'd rmn oium, dmt of IngfitytlUl wldoli, an in tSardimr, \vm * 
I i^iviui too groat, Uy nn unit. H'lm aunm iMTor or. iir*< aluo in dio \ 

i Inldt'n of {’allot, M’aylor, Dolamloo and odiora, i vidoiidy lioroiito* 

' all liuvo oopii'd (liirdinor willooit farllmr oxaniimidnit. 

I 'rim liut two proidrt of lliii? laldo wimn oorn'.od l.y MM. LaU' 

|; toiiBHidi, aiol (foIdtiiiiMo-r, and a ddtd roviainn woo iitiUtiulod liy 
; inywolf, and olmokod |»y »lit!Vrrio » «, Aflor limy wnn iiUn-roiyprd 
dm proofa from dm plaira woro loviwiNl pardy by Mr. Volkioami, 
mid partly hy Mr, Korli, 

BarUn, Augu*i IHlitl. 

:.Ki 
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a number of five figures in the integer part from the given num- 
ber either by annexing cyphers or by separating the first five 
figures; find the fractional part of the logarithm of this num- 
ber, and give an index less by one unit than the number of 
figures in the integer part of the given number. The index of 
a proper fraction is found by subtracting the number of cyphers 
between the decimal point and the first significant figure from 9. 

Given a loffarithm, required the correspondmg number. 

A logarithm being given, and it being required to find tho 
eorresponding number, we first look out the first three figures of 
the decimal fraction in the logarithm in the column headed 0, and 
then in the columns headed 0, 1, 2 . . . those four figures, which are 
next leas than tho remaining four figures of the given logarithm. 
We now take out from tlie vertical column headed N the mirnbev 
oonfllsting of the four figures, which are on tho same horizontal lino 
that contains the last four figures, and as fifth figure, the one at the 
head of the column. For example, if the logarithm 2.6883980 ho 
given, we find at p. 62 tho logarithm 688 8916, to which corres- 
ponds tho number 38317. The difference between it and tho next 
greater logarithm is 118, whilst tlie difference between it and tho 
given logarithm is 66. Now the figures following tho first five 
places are found by dividing 65 by 113, that is to Bay, the next 
figure is obtained by taking this fraction 10 times, the two next 
by taking it 100 times, the three next by taking it 1000 times. 
It would bo inexpedient to take more, because oven the thiid 
figure is incertaln. But this division may ho facilitated by tho 
talfio of proportional parts headed 113. We take from it the 
next figure 5 corresponding to 56. B which is next inferior to 05; 
suhstracting 56.B from 65, there remains 8.B, Taking this ten- 
fold, which gives 85, wo find opposite to tho next inferior number 
79.1 the number 7 as the next figui’e in the number, and again 
increasing the difference 85 — 79.1 == 5.9 tenfold, which gives 
59, and looking for the next inferior number in the table (whioh 
is 56.5) we find the figure 5, hence the figures following tho first 
five are 575, and tho number is written with the figures 3831 7575 ; 
and since tho given logarithm has the index 2, the decimal point 
must be put after the third figure; therefore the required number 
is 383.17575. The index, however, might have any other value, 
the number would still consist of the same figures,, only the po- 
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sition of the decimal point would cliange; thus if the logarithm 
were 9.5833980^ tlie correaponding number would contain an in- 
teger part of 10 figures. But since the tables furnish only tho 
first eight figures of the number; as found above, two cyphers 
must be annexed, giving the number 3831767500. If the lo- 
garithm were 7.6833980 — 10, the corresponding number would bo 
0.0038317575. Hence the computation of the proportional part 
which with a little practice and by making use of the small table of 
proportional parts may be made mentally, (so that no other figures 
need be written down than those actually sought), would stand thusi 

Given logarithm .... 2,683.3980 
pag. 62. number 383.17 . . 2.6833915 

Difference 65 

by the table for tho difference 113 5 , . , . 56.5 

“85 

again .... 7 . . . . 79.1 

• • • • * • ' 5 ... 69 

required number = 383.17675 

In logarithmic calculations oases occur, in which the logarithm 
of a logarltlnn has to be taken. If for example a nuraber is to 
bo raised to a power, whose exponent is a number of many flguroa, 
or a similar root has to be extracted, wo should have to mul- 
tiply or divide the logarithm of the given number by another largo 
number; but this is again best done by the aid of logarithms. 
As a first example let it be required to raise the number 23.90087 
to the power 1.1087023; here we take the log of 23.90087 which 
is = 1.3784137; and this must be multiplied by 1.1087023; hence 
wo add tlie logarithms of both the numbers 

log 1.3784137 =0.1393796 
log 1.1087023 = 0.0448149 
log 1.5282604 = 0.1841945 

and look oxit tho number 1.5282504 corresponding to their sum. 
Ibis is the logarithm of the required power; hence this power is 
the number, corresponding to this logarithm, viz. 33.748186. Again, 
to take a second example, required the 7.001705"' root of 0.791 ; hove 
we should have to divide the log of 0.791 which is 9.8981705 
10 by the index of the root. Now in this oase the dividend 
IB a difterenee, and it is simpler to restore the negative logarithm 
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and to divide it than to divide the two terms of the difference 
separately, and to get the quotient by the subtraction of the re- 
sults. Now the negative logarithm is — — 0.1018235; hence 
log 0.1018235 = 9.0078480 — 10 
log 7.001706 =0.8452038 
log 0.0145427 = 8.1626442 — 10 

Corresponding to the difference 8.1626442 10 we find the 

number 0.0145427, which is the logarithm of the root; but it is 
negative, since it has arisen out of the division of a negative lo- 
garithm by a positive number; hence the tabular -logaritlim is 
10 — 0,0145427 — 10 = 9.9854573 — 10 and the corresponding 
number is — 0.9670687 which is the required root. 

TABLE II. 

Table II, (p. 188 to p. 287) serves to find log sin and log tan 
of an are not greater than 6®, or the log cos and log cot of 
an arc lying between 86® and 90®. The left hand page of the 
table oontaius the logarithms of the sines of arcs botwoon 0 and 
5 degroGB. Degrees and minutes are given at the top, the so- 
oonds on the left hand margin. These logarithms are at the 
same time the log cos of the complementary angles, the degrees 
and minutes of which are indicated at the bottom of the page, 
tho seconds on the right hand margin. Thus according to p. 210 
logsin 1® 11' 46" = 8.3196173, which is also logcos 88® 48' 14". 
The right hand page is constructed exactly similarly with regard 
to logtan o; arcs between 0 and 5® and logcot of arcs between 
85® and 90®. 

Given an arc, required its log sin or logian. 

For evory full second the logsin and logtan are given in 
the table. If the arc contains additionally a fractional part of a 
second, the proportional part has to be calculated in the same 
manner as for tho logarithms of numbers. For tliis purpose, the 
logarithm corresponding to tho integer part of the seconds in the 
given are is substracted from tho log corresponding to the next 
full second, or vice versa, the difference is multiplied by the fractio- 
nal part of the second in the given arc, and the product added 
toj or subtracted from the former logarithm, according as the lo- 
garithms go on increasing or decreasing; the former being here 
the case for descending arguments and the latter for ascending' 
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arguments. Tims let it be required to find Iog8m2® 19'40".7l, 
At page 234 we find logsin 2“ 19' 49" = 8.6091653, difforing IVtini 
the next greater log of siu 2° 19' 50" by 518, which mulliplicil 
by 0.71 gives 367.78 instead of which we take 368. Adding iIuh 
proportional part to the preceding logarithm we get 8.61)02021 
as the required log8in2° 19' 49".71. 

As a second instance let us findlogcot86° 53' 11".374. At- 
cording to p. 251 this log lies between 8.7355695 and 8.7355:107 
the difference of which is 388; multiplying this by 0.374 wn gto 
145 which has to be subtracted from the former of thcHo Ingn 
rithma since they decrease for ascending arguments; honco tin- 
required log is 8.7365550. 

Given the log sin or log (an of an arc, required the arc. 

The process of finding the arc corresponding to a given lognin 
or log tan by means of table II is exactly the same whitdi i-. 
adopted in finding the number corresponding to a given logiwillim 
in table L We look out the logarithm either next above or nr\i 
below the given one, according as the logarithms inorotvHO «*r 
decrease with the increase of the avcj form the difforonoo lu^ 
tween it and the given logarithm, and divide it by the wliolo tlil' 
forence between the two consecutive logarithms of the table la* 
tweon which the given log lies. The quotient is the fraellniiMl 
part of a second which has to be added to the wholo nund.fi 
of seconds contained in the arc corresponding to the logm-Ilhm, 
from which we had started; for example let 8.5139160 bo the giv«^n 
log cos. The next greater log of the table is according to 
224, 8.5139642, differing from the given one by 492, but hmu 
the next smaller one in the tables by 646; hence the arc ih limt 
corresponding to the preceding logarithm, which is 88® 7' 43" iu' 
492 

creased by or 0".763, i. e. 88® 7' 43".763. 

When a calculation refers to arcs under 30 minutes, and it 
is required that the seventh decimal place of the logarithiUB shall 
be perfectly accurate, a condition wliioli occurs in higher goodesy, 
we have to take into account five decimal places in the sooonds 
in passing from the arc to logsin and log tan, or vice verta. 
In this case the use of table II becomes inconvenient both »m 
consequence of the long multiplications and divisions in oalcU' 
lating the proportional parts, and because it would be noooBsari' 
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iviiiclt Tve requivD only tlie table of logarithms of the numborB 
the seconcla in the arc. In regard to the construction of tliiB 
it is to be observed, that the value of S = 4.685B749 hoUla i*!’’ 
to 1'39" and logein 6.68L From 1'40" or logaiu = 6.(182 , • ' 
the auoceding value of 8 = 4.6855748 is to be used. All 
values of S answer accurately to the arcs and log sin on tlio sau*^ 
line witli them, so that in passing from the arc or logsin f** 
the number S that value of S has to be taken, which lies luuvro^^ 
to the given arc or logsin. The same rule holds for T. 
except for a few values of S and T towards the end of the lahl*-’ 
which incroaso by 10 units at a time, all interpolation is avoi<lo<^.» 
as with a glance at the table we can at once take out the 
quired S or T. 

TABLE III. 

This table contains for eveiy ton seconds of the quadrat'*" 
the lognrithmB of the sines, cosines, tangents, and contangoiitH« 
From 0 to 45° the degrees are placed at the top of the pug*-' 5 
the minutes and seconds, denoted with ' and " on the loft liainl 
margin, which is to bo combined with the heading at tho top oi* 
the page. From 45® to 90° tho degrees are put at tlio luittdi" 
of tho page, tho minutes and seconds at the right hand nuivgii'/ 
and the name of the trigonometrical function at the foot of tho rt»- 
lumn. Arguments that are opposite one another are comploiiUMt- 
tary (i. e. make together 90°) and the sines and tangents (i. o* 
their logarithms) of an arc above 45® are also placed oppoflilo to 
the sines and tangents of its complement, because the formor aro 
respectively the cosines and cotangents of tho latter, and vice 
versa. For the sake of symmetry the sine is placed next to tUo 
argument, nest to it tho tangent, wliioh is followed by tlio coliiii- 
gent, and this by the cosine; and. since for oompleraontary anglMH 
the same logarithms hold, but in an inverse order, there is agulfi 
next to the argument the sine, followed in order by tho tangiuit, 
cotangent, and ooaino, as may he seen by the names at tho top 
and bottom of the columns. The differences of any two oonsouu- 
tive logarithms are placed for the sine and cosine immodiatoly to 
the right on the intermediate line, and are: headed d (diff’orontitt) | 
for the tangents and cotangents they are also placed botwooii 
these columns on the intermediate line and are headed d. c. (dif- 
ferentia communis) since these differeiices hold for both. Tlio sin or 




xam 


iuhI (•( 11 ‘iiU'H «if nil nn-H in lln^ ijnmlrnnl n»n iViu-tinuK, uml 

«o Hin llu’ Inr lUi'ii lu-l.iw -liV'; liourn lluiir Ini^miUimn 

woulil Im' ni‘K«tivn, Hut tlu' iuili'X tiu<l tliu iViutijth liuvi^ Imm-u | 
nuulu jiu.Hiiiv*' l>y ilin luhliticiii <•!' l(i, mi tliiit 10 liiui Im Im hu]i i 
plii'tl. Kur timf^;«‘nU t>t' unm luilWi’Mu •In" uiul *.in" {IiIh Rujn»li'itu ut ; 
uiu»t liu (iniilti’il, j 

Ititrn an ttruli' aiu/lr, rryuon/ ih shic (Au/ju'/j). 

Am iliu (itMu I'linliiinM llu' piiu' nuly Imi' Mvrry l« nlli fii'rmul, ! 
wt* liitvu til iutiMpiiliitn i'lir (hn uiiitti nmi iltM'innil {mihi. I 

in iluiiu, MH in tlm I'lniu uf lliu lu}?i4nllmm nf iiuiultfi«, liv niulli ; 
jilyinf,; lliu ilin‘ininl iVni'liun JhiiuiiI by tlm tuntli jiiul mI' ibi* unita ; 
with tlin ihhii'ImIimI ri'iuiiim by tin' illUririU'i', uimI Hililiii)' tin' juu j 
iluitt tit tb«< i<r tliii nn^l inii'tiui' inul(i|>|ii nj' In"; ibi' (t\ 

«mi|i!u Iri it lin )iti}uiiiMi tu rnni l<i}»ajii iM" nl' ;.ri“.I;)l. Hi'm' iIim ; 
jtiiii* tif Im" lit' lid" IM lUitiUl l'U, wbii'h tiillVifl iVnm thu lU’M in ibi’ : 
tubb' iiy tilii; tmilti|ilylin' lhi« bytt.VlH wn whii'b uibbn! 

tn till' IMi’rcilin;; In^nritbiit ^ivi u ihn ntiinlir)' rnpiivnl. . 

Thr riMiiiiUiiin III' iIiIn jtritibirl^ wbiui im miKtlliiry tnbln ! 

Ill' iiiii|iiuliMn{il |iiiivU‘J in riMpbiytKl,, im bu by tiii’ aiiittlt 

biblua 111 ' liiib'iuMi I'M lilt tlin timriitin. Hirn tt I'ur wnui uf' npAi t' it 
bun nut lumn iiiianiblit tu pul rbtwii nil llirnn ililVrri'tn rn wr- in 
nvury ynnn lakn ihn lu'itmal t lu Hit* pitiNPul limlnm u wr Ititi' limt 

fuP lll'l. It l-'JV'PM 

r-u n,7 .... 

bii n.n;* .... Vin 

fur njM»| . , . Ml? 

I^itl.srl.brr ■I'l'J/i? 

Iblt ainvp ibn •HtlVrr’in'i* lUH. i’» jhi(s!m bv ihnn l»M. we '} 

!i«%'P III Bibl % y t.4, wbi»'b fjivra 41 1 fi » Hm' 

iml |mrl. Hiinibirly wp tui^hl Imv*' mwib- m»<’ *'1 ibi’ t^bb’ tirntb’d 
iU7 Mil ibc* lult bniiil tkIimIi ‘nniibl bnic? {.(n^Tii 41 i'* nud 

fruui tliin wii WMiibl Imvp bnul futblriMt^ l Ibt’il < 1 i. r. n,t, wi 
Uml llm rp^ull WMubl bn's'p bt^ipit tbu 


«« ntnfy h 0.nsi lU 


^Ci Uii 


11 RriimtiiiN'. TaM der f»ri9*i«fikB9liWile 'jT*lsl» tit pirssi- 


xm 


Intbomjction. 


increasing as the arc increases from 0 to 90®, so that the pro- 
portional part lias again to be added. Its computation is exactly 
like that for the sine: the tenth part of the number formed of the 
units and the decimal part of the seconds is multiplied by the whole 
difference and the product added to the logtan of the next infe- 
rior arc in the table, and here again, if bettor means are wanting, 
recourse may be had to the small difference tables in the margin. 
Tims let it be required to find logtan 56® 22' 3".89. At pago 
491 we find logtan 56° 22' 0" = 0.1770234, differing from tlio 
next greater tangent by 457 (a difference found above the lo- 
garithm since the argument is ascending). The small table for 
457 gives 

for 0.3 ... 137.1 

0.08 . . . 36,6 

I 0.009 .... 4.1 

for 0.389 . . . 177.8 or 17B 

, Adding 178 to the preceding log, we find 0.1770412 the roquirod 
logtan. 

We may here observe, that a computer who has had some Uttlo 
practice, shortens the oaloulation of the proportional pai'ts very inn- 
teriallyj and in the last example he would not write down any 
figures excepting those in the required logarithm. He would prooood 
in the following manner. Having opened the hook at the proper 
page, in this case p. 491, he points witli a finger of the left hand to 
log tan 56° 22' 0". A glance shows, that 457 is the proper diffcroiioo. 
(A practised computer in order to avoid the risk of a mis-print will 
verify at the same time, that this is really the difference of tlio two 
logarithms standing one above the other.) Keeping the finger of tlic 
loft hand pointing, he takes from the small table headed 457 with 
the argument 0,389 first 4,1 for the last figure 9; this ho adds 
mentally to 36,6, which corresponds to the second figure 85 thin 
again gives 40.7, which is added to 137.1, which mimbor is op- 
posite to 3. The sum 177.8 for which 178 is taken, is added to 
the last four figures 0234 of the logarithm, to which the fiiigor 
points; this gives 0412 as the last four figures of the required 
log. These are finally read together with the first figures 0.177, 
and written down in their proper place on the paper on which 
tho calculation is made. The mental calculation is much facilitated 
by acquiring tho habit of forming the sums , of .two numberB 
not as usual from right to left, but from left to right, which ImH 
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by the whole difference between it and the next greater logarithm 
iu the table. The quotient being put in the form of a decimal 
fraction, the decimal point is moved one place to the right, and 
the result will bo the number of units and parts of an rmit of a 
second, which have to be taken together with the arc correspomling 
to the log from which wo started. The division may bo exe- 
cuted by the aid of the tables of differences. Example: log sin 
being 9.8725738 we find at p. 540 the next smaller log sin 
9,S725C54, correapoiuling to the arc 48® 13' 10", and differing 
from the given log by 84, whilst the whole difference is 188; now 
a glance at Iho small table headed 188 shews that 84 contains 
0.4, and opposite 4 the table gives 75.2, the number next below 
84, and differing from it by 8.8. These, according to the samo 
table, give 0.04 with a remainder 1.3, because 7.6 corresponds to 
.04; this remainder 1.3 gives .007 more; hence the whole decimal 
fiMction is 0.447. Moving the decimal point one place to tlio 
right, wo got 4.47 as the number of seconds which, added to 
48® 13' 10", give 48 « IS' 14" 47 for the required arc. 

Should the margin not contain a difference table for lliG 
whole difference wo may make use of the one calculated for tho' 
next greater or smaller number, provided only we increase oi* di- 
miniah the numerator of the required fraction in the same pro- 
portion. belh the given fraction bo and let tho table for 

bo used; it suffices to take instead ofP tlie number and 

use this as argument. Thus if there bo given logtan = 9.2632000, tlio 
next smaller log tan (see p. 352) is 9,2631240, and the difforojico 
760 has to he divided by U88. If now the table for 1180 bo used, 

we must take 760 X 8 = 760-5 = 756 instead of 760; and 

coLTespondiiig to this we find by the table 0.640. Similarly we miglit 
make use of the table for' 1190, in which case wo must Inoronao 
760 

^ ^ 1188 corresponding to 761 tho table 

for 1190 gives the same result^ viz. 0.640. Hence the arc cor- 
roaponding to the given logtan is 10® 23' 16".40. 

When the. logarithms deoreaae with the increase of the arc, 
which IS tho case with the cot and cos, the next greater logarithm 
18 looked out, from it the given one is subtracted and this difFe- 


Inthoduotion, 
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rence divided by the whole difference; the rest of the process re- 
maina as before. For example let log cos = 9.7107396; at p. 475 
we find log cos 69° 5' 10" = 9.7107512 which is next greater than 
the given one, differing from the given log by 117, whilst the 

117 

whole difference Is 352, and by the small table for 362 we get 

ooJ 

= 0.332; hence the arc is 69° 5' 13".32. 

When the sines are to be determined for an angle exceeding 
90°, wc subtract from it one, two, or three right angles as the 
case may be, and take the sine of the remaining acute angle 
when two right angles have been subtracted, but take the cosine 
when one or three right angles have been subtracted. It is to be 
observed, besides, that the sines are negative in the third and 
fourth quadrants, which is denoted by an n annexed (as an index) 
to the logarithm. In like manner log cos of on angle exceeding 
90° is found by first taking from it one, two, or throe right angles, 
and then determining respeotively the sine, the cosine or the sine 
of the remainder, and observing that the oos is negative in the 
second and third quadrants, which again is indicated by annexing 
an n to the logarithm. For tangents and cotangents whioh are 
negative in the second and fourth quadrants the same interohango 
has to be made, when 1 and when 3 right angles have been sub- 
tracted. Those relations are shown in the following tabular form, 
in whioh z represents an angle in the first quadrant, so that 
90° -j- z, 180° -)- z and 270° -|~z lie in the second, third, and fourth 
quadrants respectively. 

sine cosine 

sin z 008 z 
-}- COB z — sin z 

— sin z — cos z 

— oos Z 4* sin 25 

From this table it appears conversely, that corresponding to a 
given value of every trigonometrical function, when its algebraic 
sign is unknown, four different arcs in the first four quadrants 
may be found; and two when the sign is given. If for example 
a log cos with n annexed is given, so that the cosine nega- 
tive, this taken positively may be looked out in the column of 
tbe cosines, when 180° have to be added to the corresponding 


tangent cotangent 

-|- tan z 4 z 

— cot z — tan z 

4 tan z 4 z 

— cot z — tan z 


arc 


z 

90° 4-z 
180° + z 
270° 4 z 
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logs sin A 
logs cos A 

8.0857112 

2,7130088 

9.S028101 

9.6729909a 

1.8839108 n 
2.0057687n 

8,1158605 n 
7.9210259 

taaA 

A 

sin J . 
cos i ^ 

0.3727024 

67‘'1'84".65 

9.8298192 n 
i45'’66'66".80 

9,8781421 

217“8'64".67 

0.19482<L0ii 
302^38' 32 'T76 

9.9641106 

9.9183138D 

9.9019769 n 

9.926743511 

loga 

3.1216006 i 

9.7546771 

2.1037928 

8.1901070 


acute angle; or it may bo found as the sine of an acute angle 
which increased by 90® has the given cosine. For an arc to 1)0 
completely determined by a trigonometrical function we roqiiii'o, 
besides the sign of this function, also that of any other trigono- 
metrical function of the same arc, provided the two are not tan 
and cot, or we must know from other sources in what quadrant 
the arc lies. Trigonometrical calculations are usually so arranged, | 
that for the deterininatlon of an arc the log<arithm8 of two I 
luimbera, respectively proportional to the sine and cosine, with [ 
their proper signs are finally obtained, so that no doubt renxiiiiis 
as to the quadrant. For if the logarithms of a sin A and a coa A 
are given, their difference is log tan A, and A lies in the first 
or third quadrant, according as sin A and cos A are either hoth 
positive or both- negative, the tangent being positive; or A Hcb in 
the second quadrant, when sin A is positive, and cos A negtitivo ; 
dually A lies in the fourth quadrant when sin A is nogativo 
and COB A positive, in both which cases tan A is negative, Honco 
in the first case (when tan A is positive), the logarithm is looked 
out nraongst tho tangents, and the corresponding aonto angle 
is taken out, or that angle increased by 180®; in tho soooiul 
case, when the tangent is negative, we look out. the log in Iho 
ciilumii of cotangents, take out the corresponding acute single 
and increaso it by 90® or 270® respectively. The. angle A hoing- 
found, the subtraction of log sin A from the first or of logcoa A 
from tho second number gives log a; The following examploB 
will serve to illustrate these rules. 


In these examples a has been regarded as- positive; if a is 
assumed to bo negative, the arc A will change by 180®; tho tan A 
which serves only as argument need nbt have been written down 
ua lhe preceding calculation. *• 


I 


TABLE 

OP B HIGGS’ OR COMMON 

LOGARITHMS 

OF THE NATURAL NUMBERS 

FROM 1 TO 100000' 
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Tabic for converting natural Logarithms 
into common Log’. 


Table for converting common Lc 
Into natural Log*. 


0.^34 3345 

o,«oS 5890 
1.304 8834 

1.757 *779 
*.171 47S4 

I. 605 70^9 

3.040 0614 

3474 3559 
3.908 6503 

4.34^ 9448 

4'777 4393 
S.aii 5338 
5-645 8183 

6.080 1127 
6,514 4171 
6.948 7117 

7.383 oo6i 

7.817 3007 

8.451 5954 
8.685 8846 
9.110 1841 
9 - 5 S 4 4786 
9.988 7731 

10.413 0676 
10.857 3640 
11.191 6565 

*1.715 95*0 

11.160 1455 
11,594 54 W» 
13.018 834s 
”*3-463 1489 
*3-897 4434 

14 - 33 * 7*79 
14.766' 0114 
15.100 3069 
15.634 6013 

1G.068 8958 

16.503 1003 

16.937 4M 
17-374 7793 
17.806 0738 
15.140 3681 
18.674 6617 

19.108 9571 
* 9-543 45*7. 
19.977 5461 

10.411 8406 
16.846 1351 

II. 180-4196 
11.714 7141 


50 11.71.^ 714 1 

51 11.149 °*86 

5a 11.583 3131 

53 13.017 6075 

54 *3451 9040 

35 13.886 1965 

56 14.310 4910 

57 44.754 7855 

58 15.189 0800 

59 45-613 3744 

60 16.057 6689 

61 16.491 9634 

6a 16.916 1579 

63 *7-360 5514 

64 47-794 8468 

65 18.119 *4*3 

66 28.663 435» 

67 *9-097 7303 

68 19.534 0148 

69 19.966 3193 

70 30400 6137 

71 30.834 9081 

71 31.169 1017 

73 3*-703 497 * 

74 3 »-i 37 79*7 

75 34-574 0861 

76 33.006 3806 

77 33-440 6751 

78 33-874 9696 


35.177 8530 
35.61* 1475 
36x>;46 4410 

36.480 7365 
36-9*5 0310 
37'349 3*54 
37.783 6199 
38.117 9144 
38.651 2089 . 
39.086 5034 

39-5*0 7979 
39.955 0913 
40.389 3868 

40.813 6813 

41.457 9758 

41.691 1703 

41.116 5647 
41.560 8591 
44-995 *537 
43,429 4481 


1.30* 5851 
4.005 1701 
6.907 7553 


*7 39-*43 

18 41.440 

19 43-749 

10 46,051 

11 48.354 

21 50.656 

*3 5*-959 

24 55-262 

45 57-564 


19 W.774 

30 69.077 

31 7 *- 38 e 

32 73.082 

33 75-985 


' 3404 54 

• 9*55 55 

5106 56 

II 

2658 59 

8509 60 

: 436 o~ 61 

Olii 62 

6062 63 

*9*3 64 

7764 65 

3615 66 

9466 67 

nil II 

7019 • 70 

2870 72 

8710 71 

457 * 73 

0411 74 

6273 75 

1114 76 

llli II 

9677 79 

552^" 80 

1379 81 

7230 8* 

3081 83 


■39 89.800 

40 94.103 


41 - .94405 

42 •• 96.708 

43' 99-0*1 


8.187 S93* 84 

o.|90 4783 85 

2-893 0633 80 

5.19? 6484 87 

7-495 *335 85 

9.800 8186 89 

11.103 4037 90 

4405 9888 91 

6.708 5739 9a 

19.01X 1590 , 93 


*01.313 7441 
103.616 3191 
105.918 9143 

108.111' 4994"' ' 
;ii5.ia9';*546 


Base of the common Logarilhma '' icwoocoo 
. Base of the natarsl ; *;7i8 iSig 

H 2,301:5851, 

Log. vnlg. 1.718 4818 (*). . a-; 9434 *945 


115.119 1546 
117.43* 8397 
** 9-734 4448 
iaa.037 0099 

** 4-339 5950 
116.641 1801 
118.944 7651 

i 3*-247 3503 
* 33-549 9354 
135.851 5305 
138.155 ibj6 
140.457 6907 
141.760 1758 
X45.061 8609 

*47-365 4460 
149.06s 0310 
151.970 6ifii 

i5d.a73 1011 

* 56.575 7863 

158.878 3714 
161,180 9 565 
163.483 54x6 
165.786 1167 
168.088 7118 

170.391 4969 
174.S93 881U 

174-990 467* 

177.499 0512 
179.601 6373 
1 81.904 4113 
184.406 8074 
186,509 3945 
188.811 9776 
191.114 5647 

193.4*7 1478 

> 9 |- 7*9 73*9 
X 9 S .042 3180 

400.344 9031 
aoz.617 4881 
404.930 0733 
107,434 6584 

*09-535 H 3 S 

111,837 8406 
4 14.140 4136 

1x6.441 9987 
** 8-745 5838 
211.C48 1689 

213-350 7S4P 
145-653 339 * 
2 * 7-955 ,944* 
•30.158 5093 
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LOGARITHMS 

OF THE 

SINES AND TANGENTS 

FROM SECOND TO SECOND. 
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6 . 8.13 <>374 
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fi.HM 6061 
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i 6 .y.‘ 3 ‘' 58 y 

H ('■•/’.'i 683‘’» 

7 6 .<i‘! 8 i'J «4 

7 6, *>»»'• 88.33 
.3 6, <113 4617 

6 6 .<)iln.» 3 ‘> 
y 6 yiH 5 ;ii 
,>i (<.*>31 i “34 
14 6 .yi 3 6»i» 
,H f».y 36 i 34 i 
i8 6 .y 5 K 6 i 3 » 
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6 .<> 4 o 84 V 5 

6 .y 43 a.536 

6 .y 5 “ 3yi8 
fp.ysi 7467 

6 .y 55 0879 
6.9574166 
6 - 7.57 7338 

6.y6i i>368 
6.^64 3186 
<).q66 608.3 
6.y6fl 8761 
6.971 1313 


7.067 5911 


7.071 1013 
7.0749649 


7.161691)4 
■/'.i(t4 iVi'v 
7.165 5«ai 
7.167 0178 
7.16R 4488 




7,171 1966 
7.1717136 
7.174 1159 
7 -«V 5 5337 
7 -«'; 6 y 36 y 

V«V «1356 
7.179 719H 


fi.975 6096 
6.97/8311 
6.9800411 
6.y8i 1.301 
6.98.3 41K1 
(i.yKIi (11150 
6.<>8K 771 1 
6.<><)'> ')i<>-3 

6.«>y.l«'/"> 

(p .995 i "54 

6. *»y7 »i8y 

6.999 44 

7 -'>“ 5454 

7.0..363K3 

7 . t '05 7 »i;l 


7 -< 8 >*/ 8575 
7.011 9ic<> 
70 ' 3 9.54 •* 


/.otoolMH 


/.< -47 *i‘r;v 

7.<-399673 

7 .t< 3 i 

7 .f<, 138799 

7 ,o.} 5 Hi 3 i 


7*“39 "835 
7.031 fii.-t*/ 
7.‘'43 V '*»9 
7 .'M 54«''5 
7‘’47 3‘’*9 
7 .*' 4 y iK’/ii 

7.051 t4»3ij 
7 .<‘ 5 » 


7.0705101 


7.0800168 


7 :t'K 3 5 i 5 i 
7I0K5 1488 
6 
6 
8 

7 -‘'<>ili 53 


7.0115 5081 


7,185 16-13 


7,1880013 


7.1169389 


7 -HR 5444 
7.110 1.3.30 
7.111 7378 

V-'ai 3 V 57 
7 .U 4 9 V 78 
7.11648.31 

7.11805.39 
/.111) 6199 
7 .n« 1793 
VI 3 J- 73 . 3 * 
7.13.31815 
7.135814* 
7.1373616 
7-‘18 8 i )35 

7 .i 4 o. 3 s>.. 

7 M> 94 'a 
7.143 45 V“ 
?.«44 9676 
7. ‘46 473 “ 

7.147973* 

7 . 1 . 394 ** 8 « 

7.150958.) 

7 .« 5 * 44*8 

7.1.51 9 »*S 


y.HM ri 3 “ 

V,i"l .3191 
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■jm 4 '>i» 
7 1 '' 6 v >33 
7.S0H oiy .5 
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V.an 9145 

7.413 4051 
7.'*‘4 49 *“ 
7.415 7 V 5 " 
7.*>7 054 * 


7,121 1337 

7.243 •> 9 i 4 
7.123 6'<'4 
7.215 9 48 
7.227 1545 


7.119 6333 
7.130 8814 


7 -a 33 3 . 5 '-'-' 




















































190 


flija o 


K-/yi 

"7,^13 
7.»,|.| 183a 

V.iiiy H 6 v 5 
'M'lyuSSV 
7-350 3'1"V 
7-a5i.J3»1 
V.ajtfioin 

7 »51 77'’) 
7-'»5i yi«s 

7.156 nyh 

7-157 »«35 


7-i5‘> 

7,1(1117615 

vi(K) 

7.16,] 

t.iU It?" 
7.1O5 ijsBl 

7.1(18 7733 

7.1677058 


7-171 i0j<> 
7-17J a8}6 
7.174 4«'5 
7-1VS5141 
7.1766371 

X 

7.aKt o’/i>8 
7.181 xpi 
7.183 1098 
7-184 3651 

J'?87W 

7,1887190 

7.189 kU, 

7.190 *79(1 
7.1911 936<J 
7-393 0196 

7.194 «»Ci 

7.195 *690 

7.a9»lW’7 


7.308 Km9. 

'v.jrHjHSh; 

7.3 I()Ks 7 i‘ 

7.3119149 

V.,1119615 

7.3«4 9«P 
7-,1«6 i 
7.1iV>'t8l 

V.3«*OSiH 
7.311 ' !‘M I 

7.334 ' (‘IN 

7.315 

7.3x6 

7.317.487 
7,318 fiyi 
7.3190x71 
7.J3ooMt 

V., 130^68 
7.33« 9783 
7.JH9575 
7'J3,l‘M45 
7-334 

7 ,335 HKn 

7 .. 3 .1 6 « 5»5 

7.337 

7-338v8/.r 

7.. 1.19 75 » I 

7.3407130 
7.341 6/17 

7.3.11 (.1.4 
7 34! 5859 
7-344 5394 


7,y.f.jll59 

7-3677195 vn« 7 /'^’ 7 i'-l 41S7 

'/.jf.Sftnj 7 II-MT1? I;. / 

7.j695i«ri v^s . ./ j/., 

7 !.'-'.*' 9 ^ ? 4 »‘ ‘? 1 l 1 


7.369 5116 

•M, -..41.14 

7,3/1 iifift 

7.3/1 410/ 

V 373 t ’3^ 
V373'/;4» 
y.l'^RSn 
'7.175 97*'5^ 


7 5'4 ItHi 
1"i 775(' 


7.37/ 53*1 


' 7 .'|v 8 4 iU -/ll&S'mj 


7-3« 76'- i 

?|S1 3 ^'*/ \ V V’S vt.s-, 
7.393 S 34‘1 i ?. 3 ( i 4 ;r‘ 
7493 Ilf.) ••• 3;,. 

7 . 315 M 37 -? ■ ' 4 , 
7 . 3 Jfi 7#**3 i •Mil fin 

7317 31(3 ; ••* %'•■ ■ 

■7 313 j ? ■ 

735 -f- ''«« ' ? I'l M-.'* 


V !,■'» l '»4 7 • ''«• ' ? 3 '» MO' 

; /rue, 

7.5411, ? 3 i.-f- 3 i» I “ 3 ', in, 
-/.j 4 l 9 j ..,3 / 131 X 173.3 

7 . 3 fiJ^. 3 K 731* '■••*3 ! / I 

V.lRjl*?!.'* ?l 31 ‘i»<-i ■M-'Rfi-, 

7 . 1^3 5313 l 


,'*•) . 3 J» 

7^8 3, aH 

• 3 (i 4 ;r‘ 

3;. '• 7*1 

4..' •-■ '»< 'MU f 

.»!'lfl*4 .Ml,., j,/,fi 

3 M 3'-5 • - >/j i 3 

iM-'-n ■ .• ',13 '/.j» 

»'» MO. \nni ■ 
*'l 4C.} } •' -.ll S;.,. 
• 3'1 *’>ii t ‘ 5 «i H 
3 ■} 1 >‘ ^in «mH . 

i (’\f ■.- j / vif.fr jH 
•I-- I Ml 


l-'-i'-l.l I 


V 3 tl 3 t?* -4 Sf'M 

7 J87. l/Ji» 731, I, ,*, ^ 3 .,, ,f|f. 

ilRjMM ?336 i’<1^ ! M* -^*'1 

-MUH.-i,. 7 33 r..'!i 33 j 741.... -isa 

- 7 . 38 «B(,\K ?, 43 /r.|»fl 7431 4141 

7 - 3 ^ 97 M’/ 7 33 «|'/ .5 73 «J 9*»3 

7 3‘7^*.\8 m 

7|9»4 3«i ?3379»»,* 7l«3-}3i* 

'M* 7 «l'i»l ? 43 *t«M. 7 3 « 4 lHa 


‘ {.!« • -ll.l 

} \»4 ,.511 
‘ \* i 

’ n .f-t.-l 
M*' i^(> 
7 111 
J 3H» 43 . -Ji 

;mi »3 •♦•m 
'MM .'.111 


im MV* I ? M* iM-' I 

VMyi993l |VI3> i 

7V43M33 73.H‘/-M J 7 iN'M./i l 'Utf-it.l 

rVISH^'^ ?l 3 r,M '’'3 7 iH. 4 R ?.4 miM-,;! 


W5I/3 7 3H3'»* 

? 333 M‘« 


7-199416^ 
7.3004718 
7.301 JI4O 
7 - 301 5749 
7-303 way 
7.30-16679 
7-305 7106 
7.306 73 M 


Vhiih* 
..?: 34,8 m) 

7-349 1754 
7.3508164 
V-a 5 « ‘S $5 
7.351 0918 

7-35! f»7j 

7-353 ^fXH 
7-354 8914 

7.355 8m>1 

JiMm. 

wsm 

7.3593105 

7-3604356 


: j'lisHi 
7 jtH^ 5 ‘‘ 


f 43 «i 7 V.-.i 


J 3 »« 14:9 
' 7 i*a- IM 
7489 'fn«. 


? 4. if 

7 18,3 


V.HiV.>M n-'f-VMl * 

73 '*-> 74 »R I 7 ;: 33 S*>i -;4 i ? 4 .i 4 '‘‘V. | ? 


I 7-4MI m* I ?449’'^*i'J ! V »yi nil 

I 74 *'M<»l ? 4397 i -'3 j ? 3 i»#i»* 

74!i43i 735‘*39‘1 i?3aM-i*i 
73'4"J(*i 7 3Hfl|»» 

7-4*4 */-47 7 351 9 * I I 46 .*. 

74 '' 5 vii? yiisn^n rfvium 

7 . 4 ‘Aife.i '; 35 i 4 n 9 j 
7-4^181« 7414 MU ? Miifcii.JU 


7 3 |.!R: 4 I 
■( IVS ‘ 

f M* '(111 

? VI* <|“4| 
':* 1»4 ,-«'M 

?-ni i:h 




7.361 3 <i 8 
7.36a a6S I 
7-363 1814 

7.364 0919 

7.365 OOH 
7.36s 9900 
TJwfisy 


74 i» 66 to 745 ?<Aii 

7 - 4 M 7191 7 ;iSI® 

7-461 53|S4 7.J£.jh95 
74 * 1 y.joiS 

J.’l L 7 ,i 6 ti 

74179611 7 Hl^)Si(t 


I '•'S?*'***! 
i' ?VI, -Ml'* 

I nsaSfi 

! 

rW‘ 

nJi 

143 » 


7-463 j »55 III, 9431901.5 


ooH 89 * 
































































































if* 


7 - 54.1 Si'V 
V.Sil 
'/•S’l l 

7 -'HS :n!ii 
7 ..‘i 1 'i 'M »7 

7 .sr/ ««•« 

■/.-i-jK loji 
7 .'l l» 

7. VI') 'I'ln 



7 .'iSf'S<'S<' 
V-'i'iV «•»')/ 
V.fiS/ 

'/.UK.VS^I 




/.■{(iti h'|Ki* 


■l.S('\ U/i/ 
V.V’i i J'' ' 
7, 1, tit; HiUti 

7,Vif» 37 '} 
V '.f.ti 
7 ,*if .7 V»i)t 


/, 57 '‘ 17 »s 


7 -S 7 a<'Ml 

7.571 


7.'i7V ^ 

'/•vyK jiKi) 
7-57« 7H:V/ 
7-57'7 ,V1«7 
7-57'7 

V.jUu.j.jijs 

7'5H« 55‘7 

7.5III 10)1 

V-'sHKis.lo 
•/.SH) l.'M 
7';'‘.r/s.i5'' 
V.SH.J j^'is 
Hyu 

7.,S«S 3'775 

7.sHsy.|'i‘ 

V.Slifiiiyi'i 

7‘5«7 0.1S3 

.;,3HH7ih7o 

7 .<;H 7 v- 7 <i 

7.S«')7i;«'1 

171)1 

V.S'Ji'HlV 
V.5')‘ 5V1)» 
7,V7« ')»n 
7,V)1.J5' 

'M')1 5 » 5 f' 


V.VJ.J ftl'Ji 


7 . 5')5 Mil 


«‘)t 5 

7.5 ')^' 7117 
7 , 5')7 1 »' 7 » 
7 . 5 ') 7 V‘ 7 ‘)>. 


V V)') 3')"* 
7 .y )7 

7/. vMI'/ ) 


•/.(h>» 557 » 
7 ,fKSU^J <*7 
7 fHM 

7 7 - ‘I 1317 

7 fi'M ^'551 


7.<iHi »ia» 


y.tcv 7HJ5 


7 575 Wq 
V S'.'*' 55»'5 
7 ^ 5 Y 7 ‘ •'SI 

7-577 <»7'5 


7.60'} HsOtt 

y.ftif* r/M 

7.610 8Ry.| 
7.f'««l'M7 

7.61 1 yiyv 

7.611 y.j77 
7.613. |<t. >7 

7.61.1 .iftv* 
7.1.1.) \y)h\ 
/■615 506.) 

7.616 oi6y 
7.616 516.) 
7.6170351 
V.6S7 5-i;35 
7.6 1 R 051 1 

7.61R s^Hi 
7.6iyo6.|7 
7-6‘y.S7')5_ 
7.6 hm) 7 sM 
7.620 sKni; 
7.6U «.R.17 

7.611 5KK1 
7.641 <»;ii 

7,6s* sy35 
7.64»«-n.3 
7,61) 5v(.5 
7 6j j M>7i 
7-6 s I .S‘J 7» 


VhUffjl.y 


7 .<'»S 5 '>S 6 


7.617 nHH’i 
7.6s/ 5H55 
7.6 »H<'Hi 6 


/•6*'J 

7 ,(iV »*-6 ‘1 

7,6V* 55 3 » 

7,631 tiv|6l 

vA 3 » 

7,631 oayR 
7,6ji 
7.6 jj 0113 
7,631 501a 

1M4 1V')1 , 
7,634 1)6/6 

76154551 

7,6l<5y4a4 

7.636 4i*)-» 

76169151 

7.617 

7.637 8JI56 
7 61H irw 


7.63*) Rich 
7.0.|o ic.s.| 

7.6. |<i7Sl,ji 

7.6. H a(»s.| 
7.641 7461 
7.6411161 
7.641705./ 

iW.S" 


7.66784.)! 
7.66B JOI.) 
7.66B7511 
7.66910.11 
7-6696551 
7.6 /0 msi 
7 -f* 7 « 555 a 
7.67HJ1M5 


7.6.|.| 1416 
7 . 64 .j 6 i.)I 

7.6.35 0961 

/-^S 57 i ,5 
7.6.360.3H5 

7.646533./ 

7.6.36 i/i/KK 

7.64194/1 
7.64K411 ..3 
V. 64 HB .)31 

7-649 .V''.6 


7,6501.18/ 
7.6507795 
7.651 1497 
7.651 7195 
7.3.51 IBHK 

7.6516575 
V.653 lasn 
76535935 


7.3.54 i 6i>H 1 ;.6Kl 111 ) 


7.6HI 3.519 
7 . 3 .Ki<,'R 99 


7.3.71 ijoiK 
7.671 3.398 

7-^'7* 797,1 
7-f»71 ^441 

7.3.73 (.909 

7.674 13/1 

7.3.74 5SX7 

7.3.750179 

7.3.754/17 
7,6/59170 
7.673. 360R 
7.3.73. Kf'41 

7.3.77*171 
7,67* 6H93. 

7.3. /K1117 

7-67H 5711 
7.6790144 

767915s' 
7.679 895 3 

7.3. f;oU5i 
7 . 6 H..'J 7 . 3 -, 


7-6M 9917 
7-6SS <3595 


7.653, 3895 
7.3.53, H53; 
7-657 1« 71 


7.65H M35 

7.65H ';-57 


7.3i3w 0S93. 

7.660 5499 

7.661 o-f/7 

7.661 4690 


7 . 6 Hi 4 '‘M 
7.683 Hw'* 


7.3<H5 «41» 
7 685 57333 
•;.3i3i3,».tJ 3 


7.686 8791 
7.6*71110 
7.6*1 7111 
7.6** 176,1 
7.68H 6o;K 


7 . 3 «X 9 4695 
7 i.K 9 X 9')7 

7.6901195 

7.6907567 


7,3^39 *$66 7.619 Kwx 


7.667 V366 
7.6337 »191 


7.69.3 61^31 
7.695 OKJl 

y-f-'/.s 151 * 
7.69s K/Jil 

7.3,91. i<r.-3 
7-696 7 ~.S 8 
7.697 I,)!).) 

7-697 .SV‘6 
7-69/ 9') 3” 

7.3.98 415/ 
7.319)1 8 3 7 3 

7.3.99 .-.sK.’ 
7.(199 (./SS.H 
7.73-0 0991' 

7-7005389 

7-7'':' 918.1 
7 -7" 3 3 '171 
7-7''i 77'.') 

-/./r-.-. I.j jl 

7,70'. fo |i| 

7-70,1 1 
7-7''14161 
7.703 83 . 29 

7.70.3 };.>i 

7-7' '3 69.(9 

7 - 7 “'i “‘ 3 

•/•/“.$ 9199 
7-7' 1S-S‘ 




7.7-iV 383 1 

7-7"; 59 1 1 

/.'/-.ll-W'/l 

7 .V.H;ii 3 i 

7 -V" 1 M -'6 

•/.71 ••*‘51 
7-7I" 3V3'' 
7.'/i- <88.36 

7 7 »» * 91 ' 
7.713 yoia 
, 7,71! u;.<' 
7 . 7 i*. 5 a'*l 
? ’/IS 9*8 1 
V'Vn US'/ 
7.713 •; .3 31 
7-714 i;,-. - 
J/t1 S '.65 
7.73 3 9*.i5 
7.715 368a 

7.7157736 

V.V‘6 *'!H 
7.7165833 
7 -V' 6 'j 8;1 
7.;3'.‘ i-tn 

•3.7 1 7 7-. 5. 













































































































1 17.7194045 

2 

3 I 7.7202073 

4 

5 I 7.721 0086 

6 

7 7.721 8084 

8 7,7222078 

9 7.722 6068 

10 7.723 0054 

n 7.7234037 

12 

13 77241991 

14 7 - 7 a 4 59*53 

15 7 - 7 H 993 I 

16 7.725 389s 

17 7.725 7856 
7.726 1813 

19 I 7.726 5767 


21 

22 

*3 1 7 ' 74 a 154s 
24 I 7.718 5481 
7.728 9413 
7.7*9 334 * 


29 I 7.7305106 

30 I 7.730 9020 

31 

32 

33 I 7.73*0742 

34 

35 7.73*8540 

36 7.733 *433 

37 7-733 63*3 

38 7.7340209 

39 7-734409* 


7.735 1848 

7.735 57*0 
7-735 9589 

7-736 3455 

7.736 7317 
7.7371176 

7.737 593 * 


7.73s 2731 


7.7390418 

4*57 
7.739 8091 

7,740 1923 

7-740575* 

7.7409576 

7.74* 3397 

7.74* 7215 
7.742 1030 


7.7424841 


7-743 *454 


7.7440053 

7.744 3848 
7.7447640 


7-745 5 * 1 * 

7,745 8994 


7.746 6547 

7.747 0319 
7-747 4087 

7.747 7852 

7.748 1614 
7-748 5372 

7.748 9128 

7.749 2880 
7-749 6 ( 5*9 


7,7500374 


7.75041* 


7.7511592 

7 - 75 * 53*5 


7.7522730 
7-752 6504 
7-753 0124 
7-753 3940 


7-753 7654 


7.765 1228 

7.765 4843 

7-765 8454 

7.766 2063 

7.766 5669 

7.766 9271 

7.767 2871 

7.767 6468 

7.768 oo6i 




7.8061547 


7.8064836 

7.806 8123 
7,807 1407 

7.807 4688 
7.8077967 
7.808 1244 

7.808 4518 

7.808 7789 

7.809 1059 


7.768 7240 

7.769 0825 
7.7694407 

7.769 7986 
7.7701562 

7-7705*35 

7.770 8705 

7 - 77 * ** 7 * 

7.771 5836 




7.772 2956 

7.772 6512 

7.773 0064 

7-773 3614 
7.7737161 
7.7740705 

7.7744*46 

7.7747784 
7-775 13*9 


7-754 507* 
7-754 3776 
7-755 *477 
7-755 6174 
7-755 9869 


7-7567*49 


ISESSSI 


7-775 838* 

7.776 1907 
7-776 5431 
7-776 8952 
7-777 2470 

7.777 5985 

7.7779498 

7.778 3007 

7.7786514 


lEfclrliM.HJi 


7.7897259 
900675 
90 4088 
907498 
7.791 0906 
7.791431* 

7 - 79 * 77*3 

7.792 1113 
7,7924510 
7. 7927904 I 

'93 1206 

7.793 4685 

7-793 807* 
'94 *455 

'944836 

7.794 8215 

7.795 1590 


7-795 »334 


7.796 1702 




7.809 7590 
7.8100851 

7.810 41 1 1 
7.8107368 
7.8110622 

7.811 3874 
7.811 7124 
7.8120371 

7.812 3615 


7.8126858 


7.757 829s 

7.758 1971 

7-7585644 

7-758 9313 
7-759 *980 
7-759 6643 
7,7600304 
7.760 3961 
7.760 7615 


7 - 77935*9 
7.779 7017 
7.7800513 
7.7804005 

7-7807495 

7.781 0982 
7,781 4466 

7.781 7948 

7.782 1426 


7.762 2202 
7.7625840 

7.762 9476 

7.763 3109 


7.764 0366 
7.7643989 


imEaESM 


7.782 8375 
7.783 1845 

7-783 53*3 

7.783 8778 

7.784 2240 
7.7845699 
7.7849155 

7.785 2609 

7.785 6060 


7.825 4604 


7 - 8*5 7750 

7.826 0894 

7.826 4036 
7.8267175 

7.827 0312 

7.827 3446 

7.827 6579 


7.828 2837 


7.828 9086 

7.829 2207 

7.829 5326 47 

7.829 8443 46 

7.830 1557 45 

7.8304669 44 

43 
42 

7.831 399^1 4 * 
40 

7.8320197 39 

7.8323296 38 

7.H326392 37 

7.8329487 36 

35 



7.815 9148 


7.816 8789 

7.817 1998 
7.8175204 
7.8178408 

7.818 1610 


7.H18 8000 


7.819 1201 


7 -»i 9 4393 
7.819 7583 
7.8200770 


7.8107139 
7.8210319 

7.821 3497 

7.821 6673 

7.821 9847 


7.8348007 


7,835 1087 


7.836 0311 
7.8363381 

7.836 6449 
7.8369515 
7 - 83 '; *579 
7-837 5(^1* 


7.837 8701 


7.838 4813 

7.838 7867 

7.839 0918 

7.839 39C6 

7.839 7013 
7,8400058 
7,8409100 

7.840 6140 


7.8226187 I 7.841 2215 


7.823 5680 
7.823 8840 
7 - 8 H *997 
7 - 8 H 5 *S 3 
7.8H B30S 

7.82s 1456 




7.842 1310 
7.8424338 

7.842 7363 


7.843 6427 


7.843 9444 


1' 


Hil 

89 ' ' 

09 

00 















































































166 


fiiri () 




'A' - 

^ ^U\ yy , ! 

1 

7.Kfq*7'j| I 

j 

pf>i I 

«U4 1 

I 


• r. ,, Sii" 
' 'i '.i y 


' r-if-i.i- 
? ;:- i-ii'.' 
I f ;i| iijjf< 

■ 4. I 

ifH, 


i =.>» y I • 

7i(hV4Mt V*«<8»it| 
7 7 tR| 5;ji I 


7Hf.RUs.i 
J.KI.S i»4fS 

jMyhut 






’’H'-yi v 



■ ■ ■■ . r- ' 

~ '7’4'J’4 

• . ■ •, -. , , 

- 1 »• ;;•’ • 

■y- ■, i: 

' ■ Mi 


M i‘ s. '5 

' -i ■'■ ■• .* 2 

' ^ 1 

• A" i ■■ ■ , 

f Z: ■ -.'-i 

' ■’(< fl'HS 

f ‘ I •• :•:« 

i . ■ 

1 ■■ J..1 tir- 

" >-M . 


' .>' •. ■. r ( '1 


‘ ii' • ■ ‘ 


■ •»•'! ;■■,■« 

?> ■■ 4m 

■ ■!*'■ 


• .•,^st 


" 'rli’' f •• M 

1* >'1 » ' * 


!■ -If » i ' i B : 

f '41 ■• " ! ; : 

'r V'.J -HfM t 

^ H.-.n 

'!>*•"» ■ 

' "4 H' 

7> • •«iJ '■ 

" ■ ■. 4 

■a‘lf-1 4t..'t ; 

‘ -'5 J 


7.«54 l«W •/.«.'■• JV'I 7 »l7Vr™i u ; 

7'2SH77''» 7 Ujft ;j I "jU'-'f- 

ihim') . , ...‘ 


iurjy' MIS rr 

ihniy) 7.»/Mn» M'> 

M54(>f'!<7 7«V*l vj<‘l 7 »H , ^;T.. I 

xniu/rii ."‘i. . 


•• «'•> -i !■•.•-■ ■: 

■■: I 

■* 'A ■■'»''! 1 ■ '■ ) 


pm ;:S^ 5 s: ’ 

lii-t 'iv . - 

«55»4»9 rS/li^ii; 

7"nj?15 ,' ,, 

K 67 ,ij 

S7<H)5<i 7.K;4 t(K| 7S-*t7«4i . 

SE i;!!)Bi !S:;a !•;;;; iHiii 

nil ’I""! ,w,,n«.L, 

m 7 « 7 ,ite, 7 .««»!f‘i! -!SI*« ;; 

;:s;j!ii! laj’g 

a&«& 4 SS !~r-j;; 


rtJTdiJJa' 

IF* 


■ ■ ^«! r ’■ 

>. ' -^VS .,, .. 

s '»••»?:":• ^ 

j - -i-.t, !f. j 

; ^ 1I»» 4*:» I 

"at* 4 « ■ 

y. i’i V 

i ■p' ‘•{tin », i.'* ^ 

■ , i 

\ i 

. - V ■• } 4 V ; } 

^ ^■VV^ i-r.,;- ., 
a ? 

I ? T'4 J 

I i ? »»/* »»■ ■ 5 

’? ’?*1l * a i! : 

I 1 ♦irn 4H'% 1 

i •* 'u » S 1 3 I ■ 

I ? 4-Hs I ! 

j T9\l I' '; 


! Vi 

■, ' J !■■•,-■ 
..■ ■■ .f * 1 J ’. 

’• i ■ >>'l 

J •, i ••'i' ■ 

>■; '•■•'(« 


■-0 1 •■■■i 

•4>s II m;; 

5 'M . ■ Ii 


■•' 1 » Vr i « 

I HI ■'■■''i 
;■!( "Hi 

■J 1 ; V t ■> 

• > 1 ■ <1 1 { 

•t ;■ i 't' l i 
'!•■ --S!! 

i’ 'V ; 


Vi 4 * !< ! ; a 











U ' 1 

25 ' ! 

7.843 9444 1 

7.861 6738 




a 7.844 5472 

3 7-844 

4 7-845 149a 

5 7-8454498 

f > 7-845 7503 

7 7.846 0505 

8 7.846 3506 

9 7.846 6504 

10 7. 846 9500 

11 "^8472424 

12 7.847 5487 

13 7.847 8477 

14 7.848 1465 

15 7.8484451 

16 7-8487435 

7.8490416 

19 I 7-849 <J 374 
7-849 9350 


4343 

5*95 

7.850 8265 

7.851 1232 

25 7.8514198 

26 7,8517101 

27 7,8520123 

28 7.8523083 

29 7,8526040 

7.851 8996 


7.853 1949 

7.853 4900 
7.8537850 
7-8540797 

7.8549628 
7.855 2567 

7-855 5505 


7.856 1374 
7.8564305 

7-856 7235 


7.857 6012 


7-8581853 

7.8584771 


7.8590601 

7-8593543 

7-859 6423 

7-8599334 

7.860 2237 

7.8665141 

7.860 8043 
7,8610943 

59 1 7.861 3841 


7.862 2525 
7.862 5415 
7.862 8304 


7.863 4076 


7.863 9839 

7.864 2719 


7.878 9861 

7.879 2642 
7.8795422 

7.879 8199 
7.8800975 

7.880 3750 
7.880 6522 


7.867 7120 

7.867 9974 

7.868 2827 

7.868 5677 
^ 863 8526 
7,8691373 

7.8694218 

7.869 7062 
7.8699903 


7-870 2743 



7.881 4829 


7.881 7594 

7.882 0358 
7.882 3120 
7.882 5880 

7.882 8639 

7.883 1395 
7.883 4150 
7.883 6903 

7 - 8*3 9655 


7.8845152 
7.8847899 
7.885 0643 
7-885 3386 
7.885 6117 

7.885 8866 
7.8861604 

7.8864339 

7.886 7074 


7.886 9806 


7.8877993 
7.8880718 
7.888 3442 

7.888 0164 
7.88S 8885 

; 7.8891603 

7.889 4320 


7.895 0988 


7.895 3668 
7.895 6347 

7.895 9013 
7.896 1699 
7.8964372 

7.896 7044 
7.8969714 

7.897 2383 
7.897 5050 


7.8977715 


7.8980379 
7.898 3041 
7.898 5701 

7.898 8360 
7.899 1017 

7.899 3673 

7.899 63*7 

7-899 8979 
7.900 1630 


lEESSZSSli 


7.900 6926 
7.9009572 

7.901 2210 

7.901 4859 

7.901 7500 
7.9020139 

7.902 2777 
7.902 J4ii 
7.902 8048 


7.903 0681 


7.9033312 


7.903 »570 

7.9041197 


7.9040445 

7.9C49067 


7.910 8938 
7.911 1522 
7.911A105 

7.911 0686 
7.911 9266 
7.912 1844 
7.9124421 
7.911 6996 
7.9129570 
7.913 2142 
7.913 4713 
7.913 7282 
7.913 9850 
7,9141416 
7.9144980 
7 - 9 H 7543 
7.915 OIOS 
7.915 1665 
7-915 5214 
7-9157781 i 

.9160336 I 
7.916 1890 
'• 9>6 5443 
1.9167994 

r.9170543 
r.917 3^1 
r.917 5638 
r.912 8183 

7.9180727 
83269 


7.918 5809 


7.919 3422 

7 - 9*9 

5957 

7 - 9*9 

3490 

7.920 

1022 

7.920 

355* 

7^20 

6081 


7.873 ^037 

7-873 3850 

7.873 6673 

7.873 9489 
' 7-874 *303 
7.8745115 
7-8747925 

7-875 0733 
7-875 3540 
7-875 0344 




7.8905171 

7.890 7880 
7,891 0587 

7.891 3292 

7-89* 5995 

7.891 8697 
7.892 1397 


7.926 1344 [ 60 

7.926 3840 I 5^ 

57 

7.927 1317 56 

7.927 3807 55 

7.927 629s 54 

7.927 8782 53 

7.928 1167 51 

7 - 9*8 3751 51 

7.928 6233 50 

7.928 8714 40 

7.9291194 48 

7.9293672 47 

7.929 6149 46 

7.9198625 45 

7.930 1099 44 

7-9303571 43 

7.930 6043 42 

7.930851a 41 

40 

7-93*3448 • 
7-93*5913 

7.9318378 
7.9320840 36 

7.9323301 35 


7.932 8220 


7-933 3*33 


7-9335588 


7-9340493 


7.921 8702 

7.922 1222 
7.9123741 
7.922 6258 


7.913 1288 
7.923 3800 



7.936 2496 
7-936 4934 
7.9367370 

7.9369805 

7.937 2239 

7.9374672 14 

7-937 7*03 *3 

7-937 9533 

7.938 196 i_ *1 


7.908 5608 I 7-9*38841 I 7.9386814 
7.9088207 I 7.9241330 1 7-9389*38 

7.909 0S03 

7-9t>9 3399 7-9*4 634* 

7.909 5994 7.944 8846 I 7.939 0503 
7.9098584 7.9*5*348 I 7.9398922 
7.910 117s 7-9*5 3850 

7-9*56349 , - , 

7.9258847 1 7.9406170 






























































































































































































37 ' 


tang 0® 


m 


0 8.040 0445 

1 8.020 2455 

4 8,020 4465 

3 8.020 6473 

4 8.020 8481 

5 8.021 0487 

6 8.021 2493 

"i I 8.021 6501 
9 I 8.021 8504 
10 

11 8,0222507 

12 8.0224507 

13 8.0226507 

14 8.022 8505 

15 8.023 0501 

16 8.023 2499 
8.023 m 
8.023 

19 I 8.023 ^ 4^3 

20 I 8.0240475 


8.0319446 


8.032 1401 

8-0313357 

8.032 5311 
8.0327265 
8.03a 9217 

8.033 

8.0333120 


8.033 8967 


8.034 09H 

8.034 2860 
8.0344806 

8.034 6750 

8.034 8694 
8.03s 0637 
8.03s 2579 

8.035 4510 
8.035 6460 


8.035 8400 


8,0360338 
8.036 2276 
8.036 4213 
8.036 6149 

8.036 8084 
8.0370018 

8.037 1951 
8.037 3884 
8.0375815 



8.043 5»74 


8.043 7»79 

8.043 9082 

8.044 0985 
8.044 1887 
8.044 4788 
8.044 ”^89 

8.044 8588 

8.045 0487 
8.045 2385 


8.045 6178 


8.046 1862 
8.046 3755 
8.046 5647 
8.046 7538 


8.047 3207 


8.048 0754 
8.048 2639 
8.048 4523 


8.048 8288 

8.049 0169 


8.049 5809 


8.049 95H 
8.050 1441 
8.0503317 


8*508939 


8.051 4554 
g.051 6424 

8.051 8204 

8.052 0102 
8.051 2030 


8*54 8094 


8*549549 

8.055 1804 

8.055 3658 
8*55 S 5 « 
8*55 7364 

8.055 9110 
8*56 1067 

8.056 2917 
8*564767 


8.056 6615 


8*56 8463 
8*57 03*0 
8.057 2156 
8.057 4002 
8.057 5846 

8.057 7^90 
8.0579534 

8.058 1376 

8.058 3217 


8*65 8057 


8.065 9866 
8.066 1675 

8.066 3483 
8.066 5290 
8.066 7096 
8.066 8902 
8*67 0707 
8*67 2511 
8.0674314 


8.067 6117 


8*67 7919 
8*67 9720 
8,065 1520 
8.068 3320 
8.068 5118 
g.o68 6917 
g.o68 8714 
8.0690511 
8*69 2306 


8.076 5306 I 60 

55 

8.076 8835 j 58 

8.077 0599 
8.077 13^1 1 5 ^ 
8.0774125 I 55 
8.077 5886 
8.077 7647 

8.077 9407 

8.078 1167 


8.078 2926 



8.069 5896 
8.0697690 

8.069 9483 
8.070 1275 

8.070 3066 
8.070 4857 
8.o?o 6647 

8.070 8436 

8.071 022$ 


8.060 3423 


49 

50 

51 1 8.030 1802 


8*62 7182 

8.062 9005 
8*63 0826 

8.063 2647 
8.063 4467 
8.063 6286 
8.063 8104 


8*41 8096 
8.042 0008 
8.04a 1919 
8.042 3829 


8.042 9555 

8.043 1462 

8.043 3369 


8.043 5174 


8.0529493 


8*53 *356 
8*53 31*9 
8.053 5°®* 

! 8*536943 

8.053 88ot 
8*54 0663 

8.054 2522 
8*54 4380 
8.0546237 
8 * 548 o 94 r 


■■igggBg 


8.072 9850 


8.0735186 
8.073 6964 
8*73 8741 
8*740517 


8.0744007 
8.074 5841 


8.074 9386 
8;075 1158 
8.07s 2929 


g.076 1773 
8.076 3540 


43 

42 

4 * 

8.0800475 40 

8.0802216 39 

^0803976 38 

8.080 5726 37 

8.0807475 36 

8.080 9223 35 

8.081 0970 34 

8,081 2717 33 


8,081 7953 30 

8,081 9697 


8.082 8406 

8.083 0:46 

8.083 *885 

8.083 3624 


8,083 8835 
8,0840570 17 

8.0842305 16 

8.0844039 15 

8.0845773 14 

8*847506 ' 


8.085 0969 

8 .085 2700 [ 10 

1.085 4430 

8.085 U160 

8.085 7888 

8.085 9616 I 6 

8.086 1344 I S 

8.086 3070 

8.086 4796 I 3 

8.086 6522 

8.086 8246 


8.086 9970 



H 


28 ' 


22 ' 


18 ' 
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8.o86 9970 


8.0875138 

8.087 *^^59 

8.087 8579 
8.080 0399 

8.088 20i3 
8.0883737 
8.088 5455 


8,0887174 


8.088 8888 
8.0890604 

8.089 4319 
8.0894033 


8.0900884 
8.090 4595 


8,090 4305 


8.090 6015 
8.090 7744 
8.090 9434 
8.091 1140 


8,091 45S3 


8.097 4171 


8.0973855 
8.097 5538 

8.097 7**® 

8.097 8901 
8.0980584 

8.098 4261 


8.098 5619 
8.098 7297 


8.099 °°5^ 
8.099 4317 
8.099 4003 
8.099 5677 
8.099 735 * 

8.099 9°^5 
8.1000698 
8.1002370 

8.100 4041 


8.100 5712 


8.1007382 

8.100 9052 

8.101 0721 

8.101 4389 

8.101 4057 

8,101 5744 

8.101 7390 

8.101 9056 
8.104 0741 


8.102 2386 


8.1014049 
8.104 5713 
8.104 7375 


8.107 2045 


8.107 3 ” 7 ® 
8.107 5314 
8.107 6958 
8.X0? 8601 


8.1081885 
8.108 3526 
8.108 5167 
8.108 6807 


8.108 8446 


8.109 
8.109 17*3 
8.109 3361 


8.109 6634. 
8.109 8269 

8.109 99®4 
8.1101539 
8.1103173 


8.1104806 


8.110 6438 
8.1108070 
8.1109704 


8.1x1 4964 
$.1114594 
8.111 6 i 4 i 
8.1 1 1 7849 
8.111 9477 


8.116 9634 I 8.ia6 5099 


8.092 3075 
8,094 A777 
8.092 6479 
8.092 3 i 8 o 


8.093 1579 I 8,103 4359 


8.103 7337 


8,1040653 

8.104 
8,1043966 
8.1045621 
8,1047476 
8.1048931 
8.1050584 

8.105 4437 
8.105 3890 


8.105 554 » 


8.105 ^843 

8.106 0493 

8.106 4144 

8.106 3791 

8.106 5439 


8.117 **43 

8 

8.117 2851 

8 

8 .*I 74458 

8 

8.117 6064 

a 

8.117 767c 

8 

8.117 9 * 7 ® 

S 

8.X180881 

8 

8.118 248< 


8.1184088 



8.09s 5305 



8.it8 5691 


8.1187494 

8.118 8896 

8.119 <497 
8.1192098 
8.119 3698 
8.119 5497 
8.1196896 
8.119 ^495 
8.1200092 


8.120 1689 


8.1203286 

8.1204882 

8.1206477 

8.120 8072 
8.1209606 

8.121 1460 


8.141 6037 


8.1141730 


8.11x5981 
8.1147606 
8.1149430 
8.1X3 0853 


8.1134098 

8.113 57*0 


8.113 8961 
8.1140581 
8.1142100 

8.114 3819 

8.1145437 

8.1147054 

8.1 14 8671 
8.1150187 

8.115 1903 


8.115 35*8 


8.115513a 

8.1156746 

8.115 8359 


8.116 1584 
8.116 3195 
8.1164806 
8.116 0416 
8.116 8w5 



8.141 9219 
8.1440810 
8.144 4399 
8.144 3988 


8.1227164 
8.1428754 
8.123 0338 
8.123 1924 


8.143 5095 

8.1436679 I 

8.143 8163 
8.143 9846 
8.144 1449 
8.124 30x1 
8.1244594 
8.1446173 
8.1447753 


8.124 9333 


8.145 0914 


8.14$ 4009 
8.145 5646 

8.145 7“3 

8.125 8799 

8.146 037s 
8.ia6 1950 
8.146 3545 


8.128 0807 


8.128 2375 
8.128 3942 
8.148 5509 


8.148 8641 
8.1290406 
8,119 *770 

8.1293334 

8.129 4897 


8.129 8022 
8.1299583 

8.1301144 : 

8.130 4705 
8.1304465 
8.1305824 

8.1307383 

8.130 8941 

8.131 O49S 


8.131 2056 


8.131 3614 


8.131 6743 

8.131 8478 


8.134 2940 
8.1344492 
8.134 6044 


8.1349147 

8.133 o <>97 

8.133 »*47 
8-133 3796 
8.133 5345 

8.133 6893 
8.133 8441 

8.133 9988 

8.1341535 


8.1358510 


8.1360050 
8.136 1590 
8,1363129 


8.136 6105 
8.1367744 
8.1369279 

8.137 0815 
8.137 2350 


8.137 5420 

8.137 6954 

8.137 8488 

8.138 0020 

8.138 I 5 S 3 

8.138 3085 

8.138 4616 

8.138 6147 
8.1387677 


8.138 9207 


8.1390736 
8.139 2264 
8.139 379a 

8.139 53*0 

8.139 P47 


8.139 9899 
8.140 1425 

8.140 2949 


8.140 4474 


8.1405997 

8.140 7521 

8.140 9043 
8.141 0566 
8.141 2087 
8.141 3608 
8,141 5129 

8.141 6649 
8.141 8108 

8.141 9687 
8.144 I2o6 
8.1444724 
8.144 4241 
8.14x5758 
8.14x7x74 

8.142 8790 

8.143 0305 

8.143 *0*0 
8.1433334 


8.134 4626 
8.134 6171 

8.134 77*5 

8.1349*59 

8.135 0804 
8.135 *345 

8.13s 3887 

8.135 54*9 
8.135 6970 


8.107 4025 
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sin 0® 
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m 































0 8.196 1556 

1 8.196 1896 

I 8.1964236 

3 8.1965576 

4 8.1966915 

5 8.196 8254 

6 8.1969592 

7 8.1970930 

3 8.197 ^^68 

9 8.1973605 

10 8.1974942 

II 8.1976278 


ll 

20 8.198 8286 

21 8,1989619 

22 8,1990950 

23 8.199 2282 
8.1993613 


8.199 6273 


8.200 02G2 


8.200 1590 


8.200 2918 
8.200 4246 

8.1005573 

8.100 6900 
8.2008227 

8.200 9553 

8.201 0879 
8.201 2204 

8.201 3529 


8.201 4853 


8.201 6177 
8.201 7501 

8.201 0024 
8.2020147 

8.202 1470 
8.202 2792 
8.2024113 
8.202 5435 
8.202 6756 


^3 j 8.203 203s 
' 8.2033354 

8.203 4672 
8.203 5990 
8.203 7308 
8.203 

8.203 994* 


8.204 2575 
8.204 3890 
8.204 52^ 

8.204 
8.204783s 

8.204 9149 


8.205 3009 


8.205 5714 
8.205 7025 
8.205 8337 


8.206 2268 


8.206 0813 

8.207 0120 
8.207 1428 
8.107 2735 
8.207 4041 
8.2075348 
8.107 6653 
8.107 7959 
8.107 9264 


8.2080568 


8.2120818 
8.212 2110 
8.212 3402 


8.2125985 

8.212 7275 
8.212 8566 
8.212 9855 
.8.213 1145 


8.213 3723 
8.213 5011 
8.213 6299 

8.213 7587 

8.213 8874 
8.2140161 

8.214 1447 
8.2142733 
8.214 4019 


8.214 6589 
8.2147874 

8.214 9158 

8.215 0442 


8.219 6408 


8.219 7678 


8.221 0356 
8.221 1622 
8.221 2888 
8.221 4153 
8.221 5418 
8.221 0682 
8.221 7946 

8.221 9210 

8.222 ^73 


8.117 1953 


8.227 3101 
8.2274449 
8.227 5^9*^ 
8.227 6943 
8.227 8190 

8.227 943 ^ 

8.228 0682 
8.128 1927 
8.2283173 


8.228 4417 


8.228 5662 
8.128 6906 
8.2288150 
8.218 9393 

8.229 ^3^ 
8.229 1^79 
8.229 3121 
8.229 43^3 
8.229 5605 


8.215 4291 
8.115 5573 . 

8.215 6855 I 3085 


8.2158137 I 8.1134345 1 8.2309139 


8.131 1713 
8.231 1950 
8.231 4186 
8.231 5421 


8,234 6208 60 

8.134 7435 59 

8.2348661 58 

8.2349887 57 

n . 5^ 

8.135 1339 

8.13s 3564 


8.2357237 . 

SO 

8,23s 9684 49 

8.236 0908 48 

8.236 2130 47 

8.1363353 46 

8.136457s 4 S 
8.236 5796 44 

8.236 J018 43 

8,136 8239 42 

8.236 9460 41 

8.237 0680 40 

P 

37 

36 
35 
34 
33 
31 
31 

8,2382865 I 30 


8.209 6193 
8.209 7493 

8.209 8792 
8,2100091 
8,210 1399 

8.210 2687 
8.2103985 
8.2105282 


8.2106579 


8.210 7875 
8.2109171 
8.2x1 0467 
8.111 1762 
8.1113057 

8.211435* 

8.111 5646 
8.1116939 
8.111 8233 


8.223 5604 
8.223 6862 
8.2238120 


8.2240635 
8.224 1^9^ 

8.1243149 


8.2172209 I 8.2248172 


8.1174762 
8.217 6038 


8.217 9865 

8.218 1140 
8.218 2414 


8.2x8 3688 


8.218 623 


8.21 8 8780 

8.219 0053 
8.219 1324 


8.219 3867 

8.1x9 5x37 


8.22$ 0682 
8.225 1936 
8.2253190 
8.115 4443 
8.225 5696 
8.215 6949 
8.225 8201 


8.225 9453 


8.216 0705 
8.226 1950 
8.226 3207 

8.2264457 

8.226 5708 
8.216 6957 
8.226 8207 

8.226 9456 

8.227 0705 


8.227 1953 


8,2320363 


8.2321597 


8,2322831 
8.232 4064 

8.2315197 

8.232 6530 


8.233 2689 


8.233 5x50 
8.233 6380 
8.233 7610 


8.13950x5 

8.239 6228 19 

8.239 744X 18 

8.239 8654 


8.240 1078 
8.2402289 
8.2403500 

8.240 4711 
8.240 5922 


8.2407132 


8.240 8342 
8.2409551 

8.241 0760 
8.241 1969 


8.241 4386 

8.241 s§93 

8.241 6801 

8.241 8008 


8.241 9215 


cotg 89® 




















































































































































X 






8.249 

8.249 33 ^^ 
8-449 4574 

8.249 57 ^° 

8.249 6946 

8.249 8131 
8.2499315 

8.250 0500 
8.250 1084 


8.2502868 


8.2504051 
8.2505234 
8.2506417 

8.250 7600 

8.250 8782 
8.2509964 
8.251 1145 
8.251 2326 

8.251 3507 



8.263 4153 

8.269 9563 

8.276 6912 

8.256 2817 
8.256 3984 
8.2565151 
8.2566317 
8.256 7484 
8.256 8650 

8.256 9815 

8.257 

8.257 2146 

8.263 2302 
8.263 3451 
8.263 4599 
8.263 5747 
8.263 6895 
8.263 8043 

8.263 9190 
8.2640337 

5.264 1483 

8.2700694 
8.270 1825 
8.270 295s 
8.2704085 
8.2705215 
•8.270 6345 
8.270 7474 
8.270 8603 
8.2709732 

8.276 8026 

8.276 9139 
8,2770153 

8.277 1365 
8.277 *478 
8.277 3590 

8.277 4702 

8.277 5814 

8.277 69*5 


8.271 0860 



8.252 O476 


8.2574475 

8.257 5639 

8.257 6803 

8.257 79 ^^ 

8.257 9*49 
8.25s 0292 

8.258 145s 

8.258 2617 

8.258 3779 


8.2584941 


8.258 6102 
8.2587263 

8.258 8424 

8.258 9584 
8.2590744 

8.259 > 9®4 

8.259 3063 
8.2594223 

8.259 5381 


8.259 6540 


8.259 

8.259 
8.2000014 
8.2601171 
8.2602328 

8.260 3485 
8.2604641 


8.260 6953 


8.2608108 


8.246 8407 

8.246 9599 

8.247 0792 


8.247 4308 

8.247 5559 
8.247 6750 
8.247 7940 


8,2479131 


3.248 032: 

8.248 1510 
8.248 2699 

54 I 8.248 3888 

55 I 8,2485077 

56 

% 

59 

60 I 8.249 ^ 0^5 


8,2540579 
8.254 1752 


8.254 5270 
8.254 6<U2 
8.2547014 
8.254 8785 


8.155 ^^*7 

8.255 “97 

8.255 3467 
8.2554637 

8.255 5806 

8.255 6976 

8.255 8144 
8.255 9313 


8,256 1649 




8.261 1573 


8.261 3881 
8.261 5034 
8.261 6188 
8.261 7341 
8.261 8493 


8.262 0798 
8.262 1950 

8.262 3101 

8.262 4252 

8.262 5403 

8.262 0554 

8.262 7704 

5.262 8854 

8.263 0004 


8.263 1153 


8.264 3776 
8.2644921 
8.264 6^7 
8.164 
8.264 8357 

8.264 9501 

8.265 0645 
8.265 *7^9 
8.265 ^33 


8.265 5219 

8.265 6362 

8.165 7504 

8.265 8646 

8.265 97 ^S 

8.166 0929 
8.266 1071 

8.266 3112 

8.266 4351 


8.266 5492 


8.266 6632 


8.266 8911 
8.2670051 


8.267 3466 

8.267 4604 

8.267 5742 


8.267 8016 
8.2C7 9153 
8.16S 0189 

8.268 1425 

8.268 2561 

8.268 3696 

8.168 4832 

5.168 5967 

8.168 7101 


8.268 8236 


8.268 9370 

8.269 0503 
8.269 1637 

8.269 2770 

8.269 3903 

8.269 5035 

8.269 6168 

8.269 7300 

8.269 8431 


8.271 4244 
8.271 3371 

8.271 6498 
8,271 7025 
8.271 8751 
8.271 9877 
S.272 1003 


8.2722129 


8.271 3154 
8 .a 7»4379 
8.2745504 

8.272 6628 

8.272 7752 

8.272 8876 

8.4749999 

8.273 * 4 “ 

8.273 *M5 


8.273 3368 


8.273 6734 

8.273 7856 


8.4745598 

8.274 68x7 


8.2749054 

8.275 0173 

8.275 1291 

8.275 2408 

8.275 3546 
8.2754643 


8.4757992 

8.275 

8.276 0224 
8.276 134a 

8.276 2455 


8.277 9447 

5.278 0258 

8.278 1368 

8.278 2478 

8.278 3508 

5.278 4697 

8.278 5806 

8.278 6915 

8.278 8024 


5.279 0240 

8.279 1348 
8.479 2455 

8.279 3563 

8.279 4670 
8.179 5776 
g.279 6882 

8.279 7988 

8.279 9094 


8.280 0200 


8.2801305 

8.280 2410 
8.2803515 
8.2804619 


8.2S1 013 


8.281 1239 


g.281 2342 

8.281 3444 

8.281 4545 


8.2823350 
8.282,4450 
8.2825549 
8.2826647 
8.2827746 

8.282 S844 

8.282 9942 

8.283 1040 

8.283 2137 


8.283 3234 
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BID 



























































tang 1° 


911 


8.283 4331 
8.383 542S 
8.483 6324 
8.483 7620 
8.483 S716 

8.483 9S11 

8.484 

8.284 2002 
8.284 309G 


41 

11 8.2845284 

12 8.2846378 

13 8.2847471 

14 8.484 85G5 

8.284 9G58 

8.285 0750 

3.285 1^43 

8.285 2935 

19 8,285 4027 

20 8.285 5ii8~ 

41 8.285 ^2:0 

22 8,285 7302 

23 8.285 8392 

24 8.285 9482 

8.2800572 

8.286 1662 
8.486 2752 

8.286 3841 

29 8.2864931 

30 8,286 6019 


i 


41 

42 8.487 9065 

43 8.2880150 

44 8.488 1235 

45 8.488 2340 

46 8.288 3404 
8.288 4488 



8.289 8559 


8.489 9 ° 4 ^ 

8.490 0720 
8.490 1800 
8.2902879 


8.4906117 


8.290 8474 


8.2909352 


8.2910430 
8.291 1507 
8.291 2584 
8.291 3661 

4738 
5815 
8.191 6891 
8.191 7967 
8.491 9044 


8.4920118 


8.294 1193 
8.2944268 
8.492 334* 
8.2924417 


8.492 9784 


8.293 0857 


8.293 1930 
8.293 3002 


f 493 5145 


8.493 9429 
8.4940500 


8.494 1570 


8.494 2640 

8.294 3709 
8,4944779 

8.4945848 

8,4946916 

8,2947985 

8.4949053 

8.495 0141 

8.295 1189 


8.495 2256 


51 8.288 8843 
54 8,488 9906 

53 8.4890988 

54 8.1894071 

55 8.4893153 

56 8.2894435 

57 8,189 5316 

58 8.2896397 

8.489 7478 


8,289 8559 


8.496 2917 


8.296 3981 
8.296 5046 
8.296 6110 


8.296 8*37 

8.296 9300 


8.297 2489 


8.497 355 * 


8.2974613 
8.297 5675 
8.297 ® 73 ® 

8.497 7797 
8.297 8858 

8.297 99*9 

8.298 0980 
8.298 2040 
8.298 3100 


8.2984159 




8.2995799 
8.299 6855 
8.299 79 IX 

8.299 8967 
8.3000013 
8.300 1079 

8.300 2124 
8.3003189 
8.3004444 


8.304 9481 

8.303 053 * 
8.303 1579 
8.303 4647 
8.303 3674 
8.303 4744 

8.303 5769 


8.303 6816 


8.303 7861 
8.303 8909 

8.303 9955 
8.304 1001 

8.304 4046 
8.3043094 
8.3044137 
8.3045181 
8.3046126 


8.304 7471 


8.304 8315 

8.3049359 

8.305 0403 


8.305 4489 
8.305 3534 


8.305 6659 


8.305 7701 


8.306 1866 
8.306 4907 
8.306 3947 


8.306 6047 
8.306 7067 



8.301 6881 


8.301 1086 
8.301 1136 
8.3013186 
8.302 4136 
8.301 5486 


8.30* 633s 


8.308 9676 

8.309 0910 
8.309 1944 
8.309 1977 
8.309 4010 

8.309 5043 

8.309 6076 
8.3097109 
8.309 8141 


8.3099*73 


8.3100405 
8.310 1436 

8.310 2467 
8.3103298 
8.3104349 

8.310 5360 
8.3106390 
8.310 7420 
8.310 8450 


8.3110506 
8.311 1538 
8.311 2566 

8.3**3595 

8.3114643 


8.3116679 


8.311 8734 


8.3119761 


8.3110788 

8.3111815 


8.31a 3867 

8.3*4 4893 
8 .. 3 ** 59*9 


8.311 8994 


8.315 0462 


Lsudd 


8,315 1501 
8.3153520 

8.3*54539! 56 

8.3*55558 55 

8.3*56576! 54 

8.315 8613 54 

8.315 9630 SI 

8.316 0648 50 

8,316 1665 49 

8.3162682 48 

8.316 3699 47 

8,3164715 46 

8.3165734 45 

8.316 6748 44 

8.316 7764 43 

8,3168779 41 

8.3*69795 4 * 

8.3170810 40 

8.31748391 p 
8.3*73854] 37 

36 

8.3175881! 35 
34 
33 

8.3178922 32 

8 . 3*7 9935 3 * 

8.3180948 30 


8.3006353 I 8.3069145 
8.307 0184 
8.307 1223 
8.300 9514 8.307 2261 
8.301 0567 8.307 3299 

8.301 1620 8.307 4337 

8.307 5375 
I 8.3076411 
8.301 4778 i 8.307 7449 



8.3133092 8.3194092 17 

8.3134115 8.3195*02 16 

8.3135139 8.3196111 IS 

8.3136162 8.3197120 14 

8.313 7185 8.319 8129 13 

8.3138208 8.3199137 14 

8.3139430 8.3200145 


8.314127s 

8.3142296 

8.31433*8 

8.3*44339 

8.3*45360 

8.3146381 


8.3x4 7402 
8.3148422 
8.3149444 


// 

. 6 


62 ' 

5 
















































































































































8.338 9 S *8 

8.333 »io6 I 8.339 0493 
8.333 3184 8.339 1458 

8.333416* 8.339*4*3 

8.339 3387 
8.339435* 

8.333 7093 1 8.339 53*6 

8.333 »o 7 ° *-339 ^^79 
8.3180060 I 8.333 9046 I 8.3397*43 


8.3340013 


0999 8.339 9*69 

*975 8.3400131 

1950 8.340 1095 

3916 8.340 1058 

4901 8.340 3010 

5876 8.3403981 

6851 8.3404944 

7816 8.340 5906 
8800 8.340 0867 


8.3349774 


8.335 9504 


8.3360476 

8.336 *447 

8.336 * 4*9 
8.3363390 
8.336436* 

8.336 533 * 

8.336 6301 
8.3367171 
8.3368141 


8.337 0181 
8.337 ii' 5 * 
8.337 1110 


8.337 50*6 


8.337 7930 


8.3380833 
8.33S 1800 
8.338 1767 

8-3383733 

8.3384700 
8.338 5666 
8.338 6631 

8.3387597 


8.340 8789 
8.3409750 
8.341 0711 


8.341 1631 
8.34* 359 * 
8.341 455 * 

8.341 55 ** 

8.341 6470 


8.34* 8388 
8.34* 9347 
8.3410305 

8.3411*63 
8.341 1111 
8.3413*79 
8.34*4*37 

8.341 5094 
8.341 6051 


8.341 7009 


8.341 8911 
8.341 9878 

8.343 0835 

8.343 * 79 * 

8.343 *746 

8.343 370* 
8.3434657 
8.343 56** 


8.343 6567 


8.343 75*1 

8.343 8476 
8.343943* ' 
8.3440385 

8-344 *339 
8.344 119* 

g.3443146 

8.3444*99 

8.3445*5* 


8.344 8010 

8.344 8962 


8.345 0866 

8.345 1817 

8.345 *769 

8.345 37*0 

8.345 467* 


8.345 657* 


8.345 847* 

8.345 94** 

8.346 0371 

8.346 * 3 ** 

8.346 1171 
8.3463110 
g.346 4169 


8.346 6066 

8.346 7014 
8.3467961 

8.346 8010 

8.346 9057 

8.347 0805 


8.3501895 


8.350 3835 
8.3504775 

8.350 57*5 
8.350 6655 


8 - 3 SO 8533 

8.350 947* 

8.351 0411 

8.3s* *350 


8-347 459 * 


8.347 5539 

8.347 485 

8.347743* 

8.347 8377 

8.348 11x3 
8.348 1158 
8.3483103 


8.3484047 


8.348 4991 


8.3486879 


8.348 8767 
8.3489710 


8 . 35**597 


8.351 4469 
8.3515405 
8,352 6340 

8.3517*75 

8.351 81x0 


8.353 0080 


8.353 1948 

8.353 »“* 
8.3533**6 
8.353 4750 

8.353 5683 

8.353 6616 


8.353 8481 
8.353 94*4 


8.354**79 

8.354 laii 
8.354 3*43 
8.354 4074 
8.354 5006 
8-354 5937 
8.354 6868 


»-349 44*3 


8.3496307 


8.3498191 

8.349913* 

8.3500073 
8.350 1014 
8.350 *954 


8.355 0590 
8.355 * 5*0 
8.35s *450 
8.355 3379 


8.355 5*3 


8.3557096 

8.35580*4 










































































I 40^ { 39^ I 30/ 


COS 88° 


























































tang 1® 


22 ' 


23 ' 




1 8^355 9881 

I 8.3560809 

3 8.356 1737 

4 8.3561664 

5 8,356359a 

6 8.3564519 

7 8.356 5446 

8 8.3566373 

9 8,3567199 

10 

n 18.3569*55' 

II 8.3570078 

13 I 8.357 *004 


8.361 5113 
8.361 6119 
8.361 7045 
8.361 7961 
8.361 8877 
8.361 9793 

8.36a 0708 
8.36a 1613 
8.361 1538 


11 8.357 8403 

11 8.3579317 

13 8.3580151 


8.358 3011 


19 I 8.3585790 
30 18.3586713 

II 8.3588557 

33 8,3589479 

34 ^359 040* 

35 8.359 

p 8,359 «43 

39 1 8.359 5«6 

40 I 8.359 5 9^7 
4 * 


8.366 9850 
8.3670755 
8.367 1660 

8.367 *564 

8.367 3468 

8.367 4372 

8.367 5176 
8.367 6180 
8.367 7083 


8.367 8890 


8.368 0696 

8.368 1598 
8.368 1501 
8.368 3403 
8.368 4305 


8.363 *589 


8.363 350a 
8.363 44*4 

8.363 53»7 

8.363 6139 


3.364 1707 



8.37a 3809 
8.3724703 
8.3725596 
8.372 6489 

8.3727383 

8.372 8175 
8,371 9168 

8.373 0061 

8.3730953 



8.365 * 7*4 
8.365 1613 


8.365 4439 
8.365 5347 
8.365 6155 

8.365 7163 

8.365 8070 
8.365 8978 


8.377 6113 


8.377 7*06 

8.377 7989 

8.377 8871 

8.3779754 

8.378 0636 

8.378 * 5*9 
8.378 i400 
8.378 318a 
8.378 4164 


8.38a 9758 

8.383 0631 

8.383 1503 

8.383 *374 
8.383 3246 
8.383 4117 


8,383 6731 


8.36897*3 


8.369 1514 
8.369 1414 

8.369 33*5 
8.3694**5 
8.3695**4 


8.3696014 


8.369 871a 


8.3700509 
8.370 1407 


8.370 3104 
8.370 4101 


8.3704999 


8.3706794 
8.370 769a 
8.370 8589 
8.3709485 
8.371 0381 


8.371 *175 
8.37* 307* 


8.373 1737 8.378 5916 8.383 847a 
8.373 3619 8.378 6807 8.383 934a 

8.37345** 8.3787688 8.3840213 

8.3735411 8.3788569 8,3841083 

8.3736304 8.3789449 8.3841953 

8.3737195 8.3790319 8,3842811 

8.3791109 8,3843691 

8.3791089 8.3844561 

8.3739867 I 8.37919^ 8.3845430 


8.3740757 

8.37947*8 I 8,3847168 
8.384 8037 
8.384 8905 


8.384 9774 
8.3798144 8.3850641 

13799111 8.385 1510 
8.3800001 8.3851378 

8.3800879 8.3853245 
8.3801757 8,38541*3 


8.360 6040 
8.360 6958 
8.3607876 
8.360 8794 

8.360 9711 

8.361 0619 
8.361 1546 

8.361 2463 

8.361 3380 


8.361 4197 


8.3749651 1 8.3801634 I 8.385 4980 


8.3803511 8.385 5847 
8.3804300 8.385 6714 
8.3805267 8.3857581 
8.3806144 8.3858448 
8.3807011 8.3859314 

8.3807898 8,3860180 

A .0. e_-. 


8.366 079a I 8.371 486* 

8.366 1698 
1605 

8.3663511 

8.366 4417 
8,3665313 
8.366 6119 


8,366 8040 


8,37* * 9*5 



•875 85*7 

8.3759413 8.381**78 ^3864509 
90 8.3813154 8.3865374 
86 8.381 4030 8.386 6239 

8.3762071 8.3814905 8.386 71M 

■ * 8.3815780 8.3867969 

8.381 665s 8.386 8833 

8.381 7530 

8.381 8404 I 8.387 0562 
8.381 9179 I 8.387 14*6 


8.3810153 


8.376 8169 I 8.382 1027 8.387 3153 

8.3821901 8.3874017 

8.38a 1775 8.387 4880 

8.3813648 81387 5743 
8.3814511 8.3876606 

8.377 *690 *-38* 5395 8.387 7469 

8*377 3574 8.3816268 8.387833a 

8.377 4457 8.38a 7141 
8.3775340 8.381 8014 


41 ' 


40 ' 


cotg 88° 


















































































































24 ' 


25' 


tang 1® 


29 ' 


217 


8.388 ogi8 


8.388 1780 
8.388 26.1.2 
8.388 3504 
8.388 4365 


8.388 6940 


8.388 8670 


10 8.388 9530 

11 8.3890391 

12 8.3891251 

13 8.3892111 

14 8.3892970 

It 8.3.89^830 

6 8,3894689 

7 8.3895548 

8 8.389 6408 

19 3. 389 7266 

20 8.389 8125 

21 

22 8.3899842 

23 8.3900700 

24 8.3901558 

25 8.3902416 

26 8,3903274 

ag 8.3904131 

29 

30 I 8.390 6703 


8.398 3 » 5 » 


8.398 3994 

8.3984% 
8.398 5677 

8.398 6519 
8.398 7360 
8.398 8201 
8.39S9042 
8.398 9883 
8.3990723 


8.399 1564 


8.399 ^ 4 ^ 

8.399 3M4 

8.3994084 

8.3994924 
8-399 5764 
8.399 6“°3 

8.399 744 ^ 
8.399 8282 
8.399 91H 




8.393 ^336 


8.3933187 

8-393 4039 


8.393 5744 
8.393 0593 
8.393 7444 

8.393 8295 


8.394 0846 


8.394 1696 

8.394 1546 
8.394 3396 

8.394 4246 

8.394 5095 

8.394 5945 
8.3946794 
8.3947643 
8.394 849a 



8.391 5264 


8.391 6119 
8.391 G074 
8 - 39 * 78^9 


8.39* 0393 
8,391 1247 
8,392 2101 
8.391 2955 


8.39a 4662 

8.3915515 

8.392 6368 
8.392 7221 
8.392 8074 
8.392 8927 


II 

59 

60 8.393 1336 


8,39s 0189 

8.395 JO |7 

8.395 1885 

8.395 47.33 

8.395 3581 

8.395 4429 
8.395 5476 
8.39s 6124 

8.395 697* 


8.395 7818 


8.395 8665 

8.395 95” 
8.3960358 
8.396 1204 

8.396 2050 

8.396 2897 

8.396 37i2 

8.396 4588 
8.396 5434 
I39O 6279 


8.396 7124 


8.397 2192 


8.397 5567 


8.397 7454 

8.397 8097 

8.397 8940 
8.3979782 

8.398 0625 
8.398 1467 
8,3982310 


8.3983152 


8.4000798 
8.400 1637 
8.400 2475 
8.4003313 
S.4004151 
8.400 4989 
8400 5827 
8400 6664 
8.400 7502 


8.4009176 
8.401 0013 
8.401 0850 
8.401 1686 
8401 2523 
8.401 3359 
3.401 4195 
8401 503X 
8.401 5867 


8.403 3381 


8.4034213 
8.403 5045 

8.403 5877 

8.403 6709 

8.403 7541 

8.403 8372 
8403 9103 
84040035 

8.404 0866 


8.404 1696 


8.4042527 

8.4043358 

8.4044188 
8.404 5018 
8.404 5848 
S..404 6678 
8.404 7508 
8.404 8337 
84049167 


8.404 9996 


8405 0825 
8.405 1654 
8.405 2483 

8.405 3311 
8.405 4140 


8.405 7451 


8.405 8280 


8.402 4216 


8.402 5050 


8.402 5884 
8402 6717 
8.4027551 
8402 8384 
8.4029217 

8.403 0050 
8.403 0883 
84*^ 1716 

8403 1549 


8403 3381 


8.408 3037 


84083859 
8.408 4682 
8.408 5505 
8408 6327 
8.408 7149 

8.408 7971 

8.408 8793 

8408 9615 

8409 0436 


8.409 1158 


8.409 2079 
8.409 2900 
8.4093711 
8.4094542 
8409 5362 
8.409 0183 
8.409 7003 
8.409 7823 
8.409 8643 


8409 9463 


8.4100283 
8410 1103 
8.4101922 
8.410274: 
84103500 
84104379 
8.4105198 
8.4106017 
8.4106835 


8.4107653 


8.410 8472 
8.410 9290 
8.411 01^ 
8.41:0925 


84” 3377 

841: 4:94 


8.406 8199 
8.406 9025 

8.406 9850 

8.407 0676 
8.407 1501 
8.407 2326 
8.407 3151 
8407 3975 


8.407 4800 


8.407 5624 

8.407 6449 
8407 7273 

8.407 8097 

8407 8920 
8.407 9744 

8408 0567 
8.408 139: 
8408 2214 


84118278 
8411 9094 
8411 9910 
84120726 
8.412 1541 
8.4122357 
84123172 


8.412 3988 


8 413 2132 60 

8.413 1945 5(j 

84133759 58 

57 

54135385 I 56 


3.413 7011 

8413 7823 

8.413 8636 

8.413 9448 


8,414 0261 


8.414 1073 
8414 1885 
8.4142696 
8,4143508 
8,4144319 
8,4145131 

8.414 5942 

84H 6753 

8,414 7564 


8,4148374 


8.414 9995 

8.415 0805 

8.415 16x6 
8.4:5 2425 

8.415 3235 

8.415 404s 


8.415 5664 


8.415 6473 


8,4:5 7282 
8.415 8091 
8.415 8900 


8.416 0517 
8.416 1315 
8.4162133 


8.416 3749 


8.4164556 


8.4165364 


8.4166979 


8.416 9399 
8.4170206 I 13 

8.417 1012 I 12 

8.417 1819 ‘ 


8.4x7 343X 

8.4174237 
8417 5043 
8.417 5848 

8.417 6654 

8.417 7459 

8.417 8264 
8.417 9069 
8.417 9874 


8.418 0679 
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32' I 33' 


8.418 0679 


8.418 1483 
8.418 zi88 
8.418 309a 
8.418 3896 
8.418 4700 
8.4185504 

8.418 G307 

8.418 7111 

8.418 7914 


8.418 8717 


8.4189520 


8.419 1949 
8.419 4731 
*5419 3533 
8.4194336 
8.4195138 
8.419 5940 


8.4196741 


8.444 8690 


8.4449485 
8.443 0281 
8.443 1076 
8.443 1874 
8.443 2667 
8.443 346a 
8.443 4257 

8.423 5051 

8.423 5846 


84476176 I 


8447 6963 
8447 7750 
8417 »537 
8447 9344 
8.448 01 10 
8428 0897 
8.428 1683 
8.428 2469 
8.448 3455 


iBlQZlSIl 


8.443 8449 

8423 9043 
8.443 9816 
8.4240610 
8.424 1404 
8.4244197 
8.424 2990 

8424 3783 


8.448 4826 
8.448 5614 
8.418 6397 
8.448 7184 
8428 7968 
8.44S 8754 

84*89537 

8.429 0324 
8449 1106 


49 

30 8,4204750 

31 8.4205550. 

34 8,4206350 

33 8.4207150 

35 1 8,4108749 

36 I 8.4209549 

P 

39 

40 8- 421 4745 

41 ' 8.421 3543 

41 8.421 4342 

43 8.4415140 

44 

4? I 3 , .>21 7534 
* 8,421 8334 

8.421 9130 

49 8.421 99*7 

50 8.424 0745 

51 8.441 1544 

52 8.4444319 

53 8,4443116 
8.414 ! -14 

8.444 4VO9 

8.422 5505 

8.444 630a 

8.422 7098 
8.4447894 


8.444 6164 
8.424 6954 


8.424 8539 

8.424 933: 

8.425 0143 
25 
,1< 


8.425 2498 


8.42s 3289 


8.425 4874 
8.445 5662 

8.425 6453 

8.425 7244 

8.425 8034 

3.425 8825 

8.425 9625 


8.446 040 


8.426 1195 
8.426 1985 
8.416 4774 
8.426 3564 
8,4264353 

8.426 5141 

8.426 5932 

8.426 6710 
8,446 7509 


8.426 9086 

8.426 9875 

8.427 0663 

8.447 245* 

8.447 4439 
8,447 3047 

8.4273814 

8.427 4604 

8.427 5389 


8.449 8161 
8.449 8944 


8.429 9727 


8.4300510 
8.430 1494 
8.4302075 
84304857 
84303639 
8.430 4444 
’ 84305104 
8.4305985 

8430 6767 


8.434 3150 


84343929 

84314707 
8.434 5486 
8.434 6464 
8.431 7044 
8.434 7820 
8.434 8598 

84329375 
8433 0153 


8.4330930 


8433 1707 
8.433 2484 
8.433 3461 

8433 4038 

8433 4815 

8433 559 * 

8 433 6368 
8433 7*44 
8.433 7920 


mutiiiiii 


8.433 9472 

8.4340148 
8.434 1043 

8434 1799 

8-434 2574 

8.434 3349 
8.4344124 
84344899 
8434 5674 


ii^si 


84308330 
8.430 91 u 

8.430 9894 
843*0673 

8.431 *454 
843* 2235 

8431 3016 

843* 379^ 
8431 4576 




8431 6136 
8431 6916 
8.431 7M 
8431 8476 
843* 9*55 
84340034 

8.434 0814 
8 . 43 * *593 
8432*37* 


843*3*50 


8436 9644 


8.4370303 

8.437 * 1^3 

8.437 *933 
8.437 2703 
8.437 3473 

84374242 

8.437 5012 
8437 5781 

8.437 6550 


8.437 7340 


8437 8089 

8437 8857 

8437 9626 

8438 0395 

8438 1163 
8.438 1931 
8438 4700 
8.438 3468 
8.4384235 


8.438 5C03 


8.438 5771 
8.438 6538 
8438 7306 
8.438 8073 

8438 8840 

8.438 9607 

8-439 0374 

8.439 *140 

8439 *907 



8.441 5603 


8.441 6365 
8,4417147 

8.441 7889 

8.441 8651 56 

8.441 9413 55 

8.4440174 54 

8.4420936 53 


8.4423219 50 

8.444 3980 49 

8.442 4741 48 

8.444 5502 47 

8.444 6264 46 

8.444 7023 45 

8.4447783 44 

8.444 8543 43 

8.4419303 42 

8.443 00^3 4 * 

8.4 43 0^22 40 

8.443 1584” 

8.443 » 34 * 
8,443310* 

8.443 3860 


33 

8,4436895 I 34 
8.443 7654 I 3 * 


8.4392673 I 8.4438412 


84347243 

8-4347997 

8.434*77* 
8.4349545 
8.43503*9 
8.435 *093 
8.435 *867 
8435 2640 

8.435 34*3 


8.439 3440 


8439 497» 


8.439 0503 

8.439 7269 

8439 8034 
8.439 8800 


8.440 2860 
8.440 4624 

84403389 

8.4404153 

8.440 4918 


8.440 7209 


8.4408737 

8,4409500 


8.441 1047 
8.441 1790 
BM* »S 53 


8.443 9*7* 
8-443 9929 
8.4440687 

8.444 1444 

8.4442202 
8.4<4 2960 

8.444 3717 

8,444447s 

8,444 5^ 


8,444 5989 


8.444 8*59 


8.4449772 

8.445 0549 
8.445 *285 
8.445 2041 

8.445 2797 


8.445 3 S 5 » 
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8.497 ^ 9*8 
8'497 3598 

a 8.497 4169 

3 8497 4939 

4 8.497 5610 

5 8,497 62,80 

6 8.497 6950 

7 8,497 76*0 

8 8.497 8290 

8497 8959 

10 8.49 7 9619 

8.498^^99 

8.498 0968 

13 I 8.4981638 

14 j 8,498 2307 
8.498 2976 
8.49S 3645 
8.4984314 
8.4984983 ' 
8.498365ft 

8.498 6320 

8.498 6989 
8,498 2657 

8.498 8315 

8.498 8994 

8.498 9062 

8.499 0330 

8.499 

8.499 

ft9 8,4992333 I 8 


8.501 2982 


8.501 3646 
8.501 4311; 
8.501 4975 

8.501 5639 

8.501 6303 
8.501 6967 
8.501 7631 

8.501 8295 
8.501 8958 


8.501 9622 


8.502 0285 
8.5020949 

8.502 1612 

8.502 2275 

8.502 2938 
8.5013601 

8.502 4264 

8.502 4927 
8.5025589 


8.501 6252 


8.502 8239 

8.502 8901 
8.5029563 

8.503 0225 


5.503 1210 


8.503 2871 



U 

39 

40 8499 967^ 

41 8.5000338 

41 8.500 1004 

43 8.5001671 

44 8.5002337 

45 8.5003003 

46 8.5003669 
8.5004335 
8.5005000 

49 I 8.5005666 


8.503 9481 


8.504 0142 
8,5040801 
8.504 146a 
8,5042121 
8,5042782 
8.5043442 

8.504 4102 
8.5044762 
8.5045421 


3.5046081 


8.504 G740 

8.504 7400 
8.5048059 

8.504 8718 

8.5049377 

8.505 0036 

8.505 0695 
8.5 >5 1353 
8.5c s 


8.505 2671 


8 -S 05 33»9 

8.505 3987 

8.505 4G46 

8.505 5304 
8-505 596* 

8.505 6620 




8.505 9250 




8.506 0565 

8.506 1222 

8.506 1879 

8.506 2536 
8.5063193 

8.506 3850 

8.506 4507 

8.506 5164 


8.506 5820 


8.506 6477 
8.5067133 

8.506 7789 

8.506 8445 

8.506 9101 
8.5069757 

8.507 0413 

8.507 X069 

8.507 1724 


8.507 2380 


8.507 3035 

8.507369* 

8.5074346 

8.507 5001 

8.507 5656 

8.507 6311 

8.507 6966 

8.507 7621 

8.507 8275 




8,509 2001 


8.509 4610 

8.509 5262 

8.509 5914 

8.509 6566 

8.509 7218 

8.509 7870 


8.509 8521 


8-5099*73 

8.509 9824 
8.5100475 
8.5101122 

8.510 I77B 

8.510 2429 

8.5 10 3080 
8.5*03731 
8.5104301 


8.510 5032 


8.510 5683 


8.5108284 

8.5108934 

8.5109584 

8.5110234 

8.5110883 


8.5111533 


8.511 2183 

8.511 2832 
8.5113482 
8.5114131 
8.5114780 

8.511 5429 
8.5X1 607S 

8.511 6727 

8.5 IT 7376 


8.513 0978 


8.513 1625 

8.513 2272 

8.513 2918 

5 - 5*3 3564 
8.5134211 

8-5*34857 

8-5*35503 

8.513 6149 
8 - 5*3 6795 





8.513 8087 

8.513 8732 
8 - 5*3 9378 
8.5140023 
8.5140668 
8.514 1314 

8.5*4 *959 

8.514 2604 
8.5143249 


8.5143894 


8.507 9584 

8.508 0239 

8.508 0893 
8.508 1547 

8.508 2201 

8.508 2855 

8.508 3509 

8.508 4163 
8.5084817 




8.508 6124 

8.508 6777 

8.508 7430 

8.508 8084 

8.508 8737 

8.508 9390 
8.5090041 
8.509069s 




8.509 2001 


8.511 8673 

8.511 9322 
8.5*19970 
8.5120618 

8.512 1267 

8.511 191$ 
8.5112563 
8.5123211 

8.512 3«59 


8.5124506 


8.5125154 
8.5125801 

8.512 6449 
8.5127096 

8.5127743 

8.512 8391 
8.5129038 

8.512 9685 
8 - 5*3 033 » 


8.5146472 
8.5147117 
8-5147761 

8.514 8405 

8.514 9?49 
8.5149693 


8.515 0337 



8.517 6016 5 

8.5176656 49 

8.5177296 48 

8 - 5*7 7935 47 

8-5*78575 46 

8.5*79215 45 

8.5*79854 44 

8.5180494 43 

8.518 1133 42 

8,518 1772 41 

8.518 2412 40 

8.518 3051 
8.518 3690 
8.5184329 37 

84967 36 

8 5606 35 
8 6245 34 

86883 33 

8.5187522 32 

8.5180160 31 

8.518 8798 30 

8.5189436 

8.519 0074 

8.5190712 27 

8.519 1350 26 

8.519 1988 25 


8.5193901 22 

8.5*94538 2* 


8.516319s 


8.5*6 3837 
8.5*64479 

8.5165121 
8.5165762 

8.516 6404 
8.5167045 

8.516 7687 

8.516 8328 

8.516 8969 


*9 

8.519 6450 18 

8.5197087 17 

8.5197724 16 

8.5198361 15 

8.5*98997 *4 

8.5199634 *3 

8.5200271 12 

8.520 0907 II 

8.520 1543 *0 

8.510 2180 
8.5202816 
8.5203451! 7 

6 

8.52047241 5 


8.5205995 

8.5206631 


8.5207902 I o 
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la 8.521 5520 

13 8,521 6154 

14 8.521 6789 

8.511 7413 

8.521 8057 
8.521 8690 


8.522 0591 


8.522 1225 
8.522 1858 
8.522 2492 


8,52a 4391 
8.522 5024 


19 8.5226290 

30 8.522 6922 


8.515 3411 

8.525 4041 


8.515 5916 

8.525 6555 
8.525 7183 
8.525 7811 


8.516 47(6 


8.523 3876 

8.513 4507 
8.5135139 

8.523 5770 
8.523 6401 

8.513 7033 


8.523 8195 
8.513 8926 


8.524 1449 

8.514 1079 

8.524 2709 

8.514 3340 
8.514 3970 

8.5244600 

8.5145130 


8.5*83490 


8.518 4114 
8.518 4739 
8.518 5363 


8 . 5*8 7135 


S .528 9106 


8.5190353 

8.5290977 

3.529 1600 

8.529 2223 

8.519 *847 

8.519 3470 

8.5194093 

8.5294716 

8.519 5338 


8.5295961 


8.527 1O09 
8.527 2235 
8.527 2861 

8.527 3487 
8.5274113 
8.5174739 
8.517 5364 
8.517 5990 

8.527 6615 


8.5320797 


8.532 1416 
8.5322035 
8.5322654 

8.5313173 

8.5323891 
8.5324510 
8.5325129 
8 . 53 * 5747 
8.5326366 


8.532 6984 


8.532 7602 


8.532 8838 
8.5329456 

8.533 0074 
8.533 0692 
8.533 »3JO 
8-533 >917 
8.533 1545 


8.533 3161 


8.535 7787 


8.533 87*5 


8.533 9331 


8.5308397 


8.530 9018 
8.5309638 

8 . 53 * 0159 

8.5310880 
8.531 1500 

8.531 2 x 21 

8.531174* 
8.531 3361 
8 . 53 * 398 * 


8.531 5221 


g .531 6461 
8.531 7081 
8.531 7700 
8.531 8320 


8 . 53 x 0797 


4535 

5*48 

8.536 5761 

tUi 

8.536 7599 
$.536 8211 
8.536 8823 
8.5369436 


8.5370048 


8.5370660 
8.537 tilt 
8.537 1884 


8.537 3108 

8.537 3719 

8.537 433 * 

8.537 4941 
8.53? 5554 


8.5376165 


53 

58 

57 

8.539 6900 56 

^5397509 55 

8 539 8117 54 

8.539871s 53 

8-539 9333 5 * 
8-539 9941 51 
8,5400549 50 

8,5401157 49 

8.5401765 48 

8.540 1371 47 

8.5402980 46 

8.5403587 45 

8.540419s 44 

8.5404802 43 

8,5405409 42 

8.5406017 41 

8.540 6624 40 

pioT^ 39 

8.5407838 38 

8.5408445 37 

9051 36 

8,5409658 35 

8.541 0264 34 

8.541 0871 33 

„ - . *477 31 

8.541 2084 31 

8.541 2690 30 

8.5413196 

8.541 3902 
8.541 4508 
8.541 5114 


8.541 8142 


8.5346108 

8.5346713 

8-5347339 

8.5347954 
8.5348569 
8-5349*84 
8.5349799 
8.535 04*4 
8.53s *019 


8.535 1159 
8.535 *873 
8.5353488 
8.535 4*01 
8 - 53547*7 
8 . 53 s 533 * 
8 . 53 s 5945 

8.5356559 

8.535 7*73 


I 8.53s 7787 


8.538 2884 

8.538349s 
8.538 4*05 
8.53847*5 
8.5385315 
8.538 5935 
8.538 6545 
8.5387*55 
8.538 7765 


•5388374 
8.538 8984 8.541 5401 9 

8.5389593 8 . 541 6 w 6 8 

8.5390203 8.5426610 7 

8.5390812 8 . 54272 x 4 6 

8 . 53914 ** 8.5427819 

8 . 539 103 ° 8 'S 4 » 8423 

I 8.539 1639 8.542 9027 

8.5393148 8 , 54 x 9631 

8.5393857 8.5430234 























































































































8.543 >44^ 

8.543 2045 

8.543 2649 
8.5433252 

8.543 3855 
8-543 4459 

8.543 5 o 6 a 


8.543 6268 


8,543 6871 


8.543 8679 


8.543 9884 

8.5440486 

8.5441088 

8.5441691 

8.544 2293 


8.544 2895 


8.5443497 
8.5444099 
8.5444701 

8.544 5302 

^5445904 
8-544 0505 



8.546 6909 


8.5503277 


8.546 9303 


8.547 0500 

8.547 1098 

8.547 1696 

8.547 2294 


8.547 4892 


8.547 3450 
8.547 4087 


8.547 5283 

8.547 5880 
8.547 6477 

8.547 707s 


8.547 8269 


8.547 9463 

8.548 0060 

8,5480657 

8.548 1254 

8.548 1851 

8.548 2447 
8.548 3044 

8.548 3640 

8.548 4236 


8.5484833 


8.548 5429 

8.548 6025 

8.548 6621 

8.548 7813 

8.548 8409 

8.548 9004 

8.548 9600 
8,5490196 


8.551 0988 
8.551 1581 
8.5512174 

8.551 2766 

8.5513358 

8.5513951 


8.5514543 



8.5510461 


552 1052 
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8.625 8624 
8.625 9122 


8.625 9610 


8.626 0118 
8.6260615 
8.626 1113 
8.616 1610 
8.6262108 
8.626 2605 
8.626 3103 
8.626 3600 
8.6264097 



30 8.623 4661 

31 8.6235161 

32 8.623 5662 

33 8.623 *1^^ 

34 8.623 6663 

3 c 8.623 7**3 

36 8.623 7663 

37 8.623 ®**4 

38 8.6238664 

39 8.623 9**4 

40 8.623 9**4 

41 8.6240164 

42 8.6140664 

43 8.6241164 

44 8.624 1664 

45 8.614 ^**4 

46 8.624 2**3 

47 8.6243163 

48 8.6243663 

49 8.6244162 































































tang 2® 


937 



So' 

26 ' 

27 ' 28 ' 

29 ' 

// 


8.6ia 3930 
8,612 4434 

8.622 4937 

8.622 S440 
8.62a 5943 

8.622 6446 
8.6aa 6948 

8.622 745 T 
8.6aa 7954 


8.6aa 8.457 


8.622 8959 


8.62a 9964 
8.623 04^7 
8.623 09^9 

8.623 147* 

8.623 1974 

8.623 * 47 ® 

3.623 2978 


8.623 3480 


8.623 3983 


8.623 5488 


8.625 4°*7 

8.625 45*7 

8.625 5017 

8.625 5516 

8.625 

8.625 6515 

8.625 7015 
8.6257514 

8.625 80] 


8.625 9°** 

8.625 95 ** 

8.626 0010 


8.628 3402 


8.628 3898 

5.628 4395 

8.628 4891 
8.628 5387 
8.628 5883 
8.628 6379 
8.628 6875 
8.628 7371 
8.628 7867 


8.628 8363 


8.628 8859 
8.628 9354 
8.628 9850 


8.626 4001 





8.623 H 9 * 
8.623 6994 
8.623 7495 
8.623 7997 


8.C23 8498 


8.623 9000 

8.623 9501 

8.624 0003 
8.624 0504 
8.624 1005 
8.6241506 

8.624 2008 

8.624 2509 

8.624 3010 


8.624 4011 
8.C244512 
8.G245013 
S.6245514 

8.624 6015 

8.624 ® 5*5 
8.6247016 
8.6247516 

8.624 8017 


8.624 8517 


8.626 5496 


8.626 C493 


8.616 7489 
8.6267987 


8.626 8983 

8.626 9481 
8.6269979 

8.627 0477 

8.627 0975 

8.627 *473 

8.627 * 97 * 

8.627 2468 
8.627 2966 


8 .617 3463 

8.617 39 ®* 
8.627 4458 
8.627 4956 

8.627 5453 

8.627 5950 

8.617 6447 

8.627 6944 
8.627 744 * 
8.617 7938 


8.G27 8435 


8,6278931 


8.629 1337 
8.629 *^ 3 * 
8.629 2327 
8.629 2823 


8.629 3813 
8.629 4308 
8.629 4803 
8.6295298 

8.629 6783 
8.629 7278 

8.629 7773 


8.629 8168 


8.629 8762 
8.629 9257 
8.629 975 * 
8.6300246 
8.6300740 
8.630 1235 
8.630 1729 
8.630 1123 

8.6302717 


8.6303211 


8.630 3706 
8.630 4200 
8.6304694 
8.6305188 
8.630 5681 
8.630 6175 

8.630 6669 
8.6307163 

8.630 7656 


8.631 30S3 


8.631 3576 
8.631 4069 
8.6314561 
8.631 5054 
8.631 5547 
8.631 6040 
8.631 6532 
8.631 70Z5 
8.631 7517 


8.631 8010 


g.631 8502 
8.631 8995 
8.6319487 

8.631 9979 
8.6320471 
8.6320963 

8.632 1456 
g.632 1948 
8.632 2440 


8.632 3423 
8.632 3915 
8.632 4407 
8.631 4899 


8.632 5882 


8.6342563 


8.634 3052 

8.634354* 

8.6344031 
8.6344521 
8.6345010 
8.634 5500 


8.634 6967 


8.6347457 


8.634 843 5 
g.634 8924 

8.63494*3 

8.634 99 °* 

8.635 0390 


8.637 * 33 * 
8.637 1817 

8-637 3303 


8.6374276 

8.6374762 

8.637 5248 
8-6375734 

8.637 6220 


8.637 670 


8.637 7 * 9 * 

'V 

63 

8.637 8649 
8.637 9134 

8.637 9®*® 

8.638 0105 
8.6380591 


8.635 234s 


8.635 2834 
8.63533*2 
8.63s 3811 

8.635 4*99 
8.635 4787 
8.635 517® 

8.635 57®4 
8.635 6252 
8.635 6740 


8.632 7848 


8.631 8339 
8.632 8830 
8.63293** 

8.632 981a 

8.633 0303 
8.633079s 
8.633 1285 
8.633 1776 
8.633 2167 


8.633 3249 
8.633 374® 
8.633 4230 
8.633 47 ** 
8.633 5211 
8.633 570* 

8.633 ®* 9 * 
8.633 6683 

8.633 7173 




8.635 77 *® 
8.635 8204 
8.635 ^® 9 * 
8.6359180 

8.635 96C8 
8.6360155 

8.636 0643 
8.636 1131 
8.636 1618 


8.638 2047 

8.638253* 

8.638 3017 
8.638 3502 
8.6383988 
8.638 4473 
8.6384958 
8.638 5442 
8.6385927 


8.6386412 


8.638 6897 
8.638 7382 
^638 7866 
8.6388351 
8.638 883s 
8.638 9320 

8.638 9804 

8.639 0289 
8.639 0773 





8.G18 0423 


8.630 8643 

8.6309137 

8.630 9G30 
8,6310124 
8.6310617 
8.631 1110 
8.631 1603 
8.631 2097 
8.631 2590 


8-®33 8*53 
8.633 8®43 
8.633 9*34 

8.633 9624 
S.6340114 
8.6340603 

8.634 *093 

8.634 *583 
8.634 2073 


8.6364055 
8.636 454 * 
8.636 5030 
8.636 5517 
8.636 6004 
8.636 6491 


8.636 7465 


8.636 8438 
8.636 8925 


8.636 9899 


8.637 0872 


8.639 6097 

























































































































Ji«V 


^in A 

























































I 8 . 6 s 7 1954 

^ 8.657 4419 

3 8.657 4883 

4 8,657 3348 

5 8,657381a 

6 8.6574476 

7 8.6574741 

8 8.657 5405 

9 8.657 5669 

10 8.657 6133 


8.657 7°“^ 
8,6577546 


8.659 9740 

8.6600404 

8.6600663 

8.6601x45 

8.6601586 

8.660 4048 
8.6604509 
8,6601970 
8.660 3434 


8.6603893 


8.665 4331 


8.665 4787 
8.665 SH* 
8.665 5698 
8.665 ^154 
8.665 6610 
8.665 7065 
8.665 7541 
8.665 797 ^ 
8.665 8434 




8.664 6891 


8.664 7350 

a 

8746 
9185 

9643 


8.668 1598 


8.668 4051 
8 . 658 1504 
8.668 4957 
8,6^8 3410 
8.6683863 
8.668 4316 
8.668 4769 

8.668 5241 

8.668 5674 


8.668 6x47 


8.670 8697 


8.6709147 

8.6709597 

8.671 0047 

8.671 0497 

8.671 0947 
8.671 1397 
8.671 1847 
8.671 4497 
8.671 4747 


8.671 3197 


8.657 8917 
8.657 9381 


8.6580309 


.658 0771 


8.658 1436 
8.658 1699 
8.6584103 
8.6584626 

45 8.6583090 

46 8.6583553 

47 8.6584017 
4 S 8.6584480 

29 8.6584943 

30 8.658 5406 

31 8,6381869 

34 8.6580334 

33 8.6586795 

34 8.6587458 

35 8,65877*1 

36 8,658 8184 

37 8.653 8647 

38 8.6589110 

39 8.6589573 

40 

41 8.659 0498 

41 8.659 

43 8.659 *4*3 

44 8.G59 1885 

45 8*^59 *348 

46 8.6594810 

8.6593473 
8.659 3735 
8.6594197 


8,660 8501 


8.660 8963 


8.6609884 


8.661 4186 
8.661 4647 


8.661 3107 


8.661 4047 
8.661 4487 

8.661 4947 

8 . 66 1 5407 


8.661 6347 

8 . 66 1 6787 

8. 661 7147 


8.661 7707 


8.661 8166 

8.661 8646 


8.661 9545 

8.664 CO05 

8.662 0464 
8.661 0924 
3.661 1383 
8.664 1844 


8,664 4301 


8,6644761 
8.661 3410 
8.G64 3679 
8.6644x38 


8.663 1935 
8.663 4393 
8.663 4851 

8.663 4446 
8.663 46^3 
8.663 5141 
8.663 5599 


8.663 6057 


8.663 6515 
8.663 6973 
8.663 7430 
8.663 7888 
8.663 8345 
8.663 8*03 
8.663 9461 
8.663 97*8 
8.6640175 


8.6640633 


8.664 1090 
8.664 1547 

8.664 4004 

3.664 

8.664 4919 

8.664 3370 

8.664 3833 
8.664 4490 
8.6644747 


8.665 9343 

8.665 9798 

8.666 0153 
8.666 0708 
8.666 1164 
8.666 1619 
8.666 1074 
8.666 4549 
8.666 4984 


8.666 3894 
8.6664349 
8.666 48<^ 
8.666 5458 
8.666 5713 
8.666 6168 
8.666 6614 
8.666 7077 
8.6667531 


8.666 7986 


8.667 0711 
8.667 1166 
8.667 

8.667 4074 


8.669 1910 
8.669 3364 
8.6693814 
8.669 42^5 
8.669 4717 


8.669 5169 


59 

60 I 8.6599479 




8.664 5660 
8.664 6117 
8.6O4 6574 
8.6G4 7030 
8.6647487 
8.664 7944 
8.664 8400 
8.6648857 
8.664931 


8.665 0246 

3.665 0684 

8.665 ^*3^ 

8.665 1595 

8.665 4051 
8.665 4507 
8.665 4963 


8.665 3875 



8.6674344 

8.6674797 

8.667 5451 
8.667 5705 
$.667 6159 
8.667 6614 


8.6G7 7519 

8.667 7973 

8.667 

8.667 8879 

8.668 0439 
8.668 0694 
8.668 1145 


669 9683 
8.6700134 
8.6700585 
8.670 1036 
8.670 1487 


8.670 1938 
8.6704389 

8.670 2840 
8.6703491 

8.670 3741 
8.6704194 
8.6704643 
8.670 5093 
8.6705544 
8.670 5994 

8.670 6^5 
8.670 689s 
8.6707346 
8.670 7796 
8.670 8446 
8.6708697 


8.671 6344 
8.671 6793 
8.671 7143 


8.671 8141 
8.671 8591 
8.671 9040 


8.6740387 34 

8.6740836 33 

8,674 1285 3* 

8.674 1734 jr 

8.674 4183 30 

8.674 4634 
8.674 3081 
8.674 3519 
8.6743978 I 46 

8.67444*7 I *5 

8.674 4875 

8.67453*4 

8.67a 577a 
8.67a 6141 


imamM 


8.6717118 
8.67a 7566 
8.67a 8014 
8.67a 8462 
8.671 8911 
8.671 9359 
8.671 9807 
8.673 0455 
8.673 0703 


8.673 1151 


8.673 *599 

8.673 4047 
8.673 4494 
8.673 194* 
8.673 3390 
8.673 3837 
8.673 4*85 

























































































































243 


0 8.673 5618 

1 8.673 6075 

I 8.673 6523 

3 8.673 6970 

4 8,673 7417 

5 8.673 

6 8.673 83** 

7 8.673 8759 

8 8.673 9 ^* 3 ° 

9 8.673 9653 

to 8.6740100 

II 8.6740547 

12 8.6740994 

13 8.6741441 

14 8.6741888 

15 8.674 2335 

t6 8.6742781 

17 8,6743218 

18 8.6743675 

19 8.6744111 

20 8.6744568 

21 8.6745014 

22 8.674 5461 

13 8.674 5907 

24 8.6746334 

25 8.674 6800 

26 8.674 7 ^ 4 ^ 

28 8.6748119 

19 8,6748585 

30 8.674 9031 

31 8.6749477 

32 8.674 9923 

33 8.675 03^9 

34 8.6750815 

35 8.675 1261 

36 8.675 1707 

37 8.6752153 

38 8.675 2^595 

39 8.67s 3044 
8.67s 3490 


3.676 1393 8.678 8996 


8.676 2838 8.6789438 


8.6763727 I 8.6790322 
8.6764172 
8.6764617 

8.679 1647 
8.6765505 ( 8.6792089 

8679 * 53 * 
8.679 2972 


8.675 8834 


8.675 9724 


8.676 0614 
8.676 1059 
8.676 1504 

59 \ 8-676 *949 

60 8.676 2393 


3.676 7283 
8.6767727 

8.676 8171 
8.676 8615 
8.6769059 
8.676 9503 

8.676 9947 

8.677 0391 

8.677 0835 


8,677 1179 


8.677 * 7*3 
8.6772167 
8.677 2610 

8.677 394 * 

8.677 5 * 7 * 


8.6775715 


8.6776158 

8.677 6602 

8.677 7045 

8.677 7488 
8,6772931 

8.677 8374 
8.677 8818 
8.677 9261 

8.6779704 




8.678 0589 
8.678 1032 
8.678 1475 
8.678 1918 
8.678 1361 
8.678 2803 
8.678 3146 
8.6783688 
8.678 4131 


8.678 4573 


8.678 5016 

8.678 5458 
8.678 5901 
8.678 6343 
8.678 6785 
8.678 7218 

I 8.67.? •'670 
8.678 8112 
8.678 8554 


8.679 3856 
8.679 4*97 
8.679 4739 
8.6795180 

8.679 5^** 

3.679 6063 

8.679 6504 


8.679 7386 


8.679 ^*^9 
8.679 8710 

8.679 9151 

8.679959* 

8.6800033 

3.680 0474 
8.6800914 
8.680 1355 

8.680 1796 


8.681 5437 


8.6S1 5877 
8.681 6316 
8.681 6755 
8.681 7194 
8.68t 7634 
8.681 8073 
8.681 8512 
8.681 8951 
8.681 9390 


8.681 9829 


8.682 0268 
8.682 0706 
8.682 1145 
8.682 1584 
8.682 2023 
8.682 1461 
8.682 2900 
8.682 3339 
8.682 3777 


8.682 4654 
8.682 5092 
8.682 5531 
8.682 5969 
8.682 6407 
8.682 6846 
8.6827284 
8.682 7722 
8.6828160 


8.6841719 


8.6841156 

8.6841593 

8.684 3 < 3*9 

8.684 3466 

8.684 390* 
8.6844339 
8.6844775 
8.6645212 
8.684 5648 


8.684 6084 


8.6B4 8165 

8.684 ^7<** 
8.6849137 
8.6849573 

8.685 0009 


8.685 0881 
8.685 13:7 
8.685 1752 


8.686 7^44 


8.686 8278 
8.686 8712 

8.686 9146 

8.686 9580 

8.687 '^*4 
8.687 ° 44 ^ 
8.687 0881 

8.687 *3*^ 

8.687 1749 


8.687 2183 


8.6802237 I 8.6828598 


8.6829036 
8.682 9474 
8.6829912 


8.680 2677 
8.6803118 
8.680 3559 
8.6803999 
8.680 4440 
8.6804880 
8.680 5320 
8.680 5761 
8.680 6201 


8.680 6641 


8.680 7082 
8.680 7522 
8.680 7962 
3.6808402 
8.6$o 8842 
8.680 9282 

8.680 9722 
8,681 0162 

8.681 0602 


8.681 1042 


8.681 1481 
8.68t 1921 
8.681 1361 
8.681 1800 


8.681 4119 


8.683 0350 

5.683 0788 

8.683 1226 
8.683 1663 
8.683 2101 
8.683 2539 




8.683 3414 
8.683 3851 
8.683 4289 
8.6834726 
8.683 5164 
8.683 5601 
8.683 6038 
8.683 6476 
8.683 6913 


8.683 7350 


8.683 8224 
g.683 8661 
8.683 9098 
8.683 9535 
8.683 9972 



8.686 3935 
8,6864370 
8.686 4804 
8.6865239 
8.686 5673 
8.686 6107 
8.686 6541 
8.686 6976 
8.686 741Q 


8.688 5606 
8.688 6039 

8.688 6471 

8.688 6903 


8.688 8200 
8.688 8632 
8.688 9064 


8.688 9928 

8.689 0360 

8.689 0791 

8.689 1223 

8.689 1655 

8.689 2087 

8.689 2518 
8.689 2950 
8.689 33 ^* 

















































































m 


sin 2' 



8.691 4807 
8.691 5*35 
8.691 566a 
8.691 6090 
8.691 6518 
8.691 6946 

8.691 7373 
8.691 7801 
8.691 8119 



8.699 1154 
8.699 1574 
8.699 199s 
g.699 Z415 
8.699 1835 
8.699 
8.699 3676 
8,6994096 

8.69945’:'’ 


8,6995356 
8.699 5776 

8.699 6196 

8.699 6616 

8.699 703O 

8.699 7456 

8.699 7876 

8.699 »:^ 9 ^ 
8.699 8715 

8.699 9*35 


8.699 9555 

8.699 9974 

8.700 0394 
8.7000813 

8.700 1133 
8.700 165a 
8.7002072 
8.700 2491 
8.7002910 


8.6927198 I 8.695 27 H I 8.6978101 I 8.7003330 _8.7oa84»a 


8.7020067 


8.7020485 

8.702 0903 
8.702 1320 
8.702 1738 

8.702 2155 

8.702 2573 
8.702 2990 
8.702 3407 
8.7023825 


8.70a 424a 





8.693 5724 I 8.696 1200 ] 8.69$ 6527 



8.6939980 8.6965431 I 8.6990734 


8.701 2962 
8.701 3380 
8.701 3798 


8.701 4635 


701 5471 


8.70X 5889 


8.703 7989 
8.703 8405 
8.703 8821 
8.703 9236 
8.703 9652 
8.7040068 
8.7040.184 


8.704 0899 


OfTO 












































2° 



H.(iXi) 5iriK 

5 ,s,V) 
H.liHi) yj’/o 
K.l'Ki) 

K.fiHy fiHi'i 

H.lilt-} van.j 

KM >) Hnf. 

' K.(iKij K,>iv/ 
K.<iHy H'jHtj 
K,(iKi) y.j tii 
H/iKtJ 'jH^O 

H.fKJIt lliti 
>l.ll()l) 1^7.} 
K.tiijci a(V|S 

K.tigu ii(s 

K.fi'jd.iKH 

H.fuju 501') 


H.rioi 'jGi9 

K.rujjTnosK 

»U)(jz< 4 HV 

8,(191 

8,(iija n-i-i 
H.fttja 1/7:1 
8,(191 •1101 
K.(K)a lOji 


8,(191 ^.jHH 
8,(191 ;}9i7 

H (.91 ,J 7 V«J 

H,() 9 ?, 5?oi 

«,(i9a 5(1:10 

8,(19161159 
8.(191 6.187 
8.691 (I915 
8.(191 73.14 
8.(191 /y/i 
8,(191 8aij(i 
8.(191 H(»a8 
8,(191 9056 
8,(191948.1 
8,(191 99(1 


8 .(i 9 (i 5«79 


8,693 ^’^*8 
8,693 «I9(» 
8,693 1614 
8 . 691 1 'l.iji 


IBDniDieaBi 



8,(19-) 7170 

H,6i)i»')()i.'0 

8,690 8<.)3I; 

S.fllKJ 84(11 

8.690 8891 
8 , 6)10 <J 3 'J» 
8,6909751 

8.691 <iiHj 
8,(191 (161 1 

K.(ii|i I'l^i 

K.tiiji 1470 
8,691 1911*.) 
8,6iji a;{30 

K.691 17(8^ 
8.(i9J 3189 
8,691 .36*9 
8. (191 4)1,18 
H,(hjj 4478 
8 ,(i 9J .Vj(./ 

86'M 5337 

8.6) 11 576(1 

H,6)ji (095 

8 . 6 ) }i ( 1(115 


8.69.3 5191 

H- 6 'M 57»9 
8.6ij4 (.1.15 
8.694 6571 
H.694 6998 
8.694 7 - 1*4 
8-694 78.51 

H.()94 K177 

8.694 8/1*3 

K.694 9119 

"8, 

K.69.) 9)781 
8 .( 195 ) 1.107 
8 695 0833 

8.6)75 1*59 

8 

8.6951111 

8 

8.695 1961 
8.695 3388 
8.695 3814 


8.6954665 
H.695 5)K)0 
8.695 5516 


8.695 6367 
8.695 6791 
K.695 7117 
8.6957(143 


8.(195 8(<(|H 


8.(193 D/i./ 

8,(193 333s 
H.693 :i 7 (*i 
8.(1(1141)70 
8,693 ‘i6*8 
8,693 5(MS 

«-6fj3 5473 
8.(193 . 59 ’ ■'» 
8,(.>m (‘I*;/ 
H .('91 «»V 5 S 
8,693 7181 


8,693 93*8 

fl.693 97 - 1,5 
8.6940171 


8,(194 1016 


8,(191 748,3 
8,(»91 7911 
H 691 8341 
H ().jl K'/7i 

8,6*71 9 ^**'^’.. 

8,691 961*7 


K.697 uKo6 

8.(*97 1430 
8.697 1651I 
8.697 *'*78 
8.697 *.5“* 
8.6*77 1916 

8.697 3349 

8.697 3773 
8.61)741)77 
8.6177 4610 
8.69’/ 5 <).i-i 

8.697 5.168 1 

8.697 5891 
8.6976315 , 
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8.928 8331 
8.928 S580 
8.948 8830 




8.9489330 

8.9289579 

8.928 9849 

8.929 0079 
8.9190349 
8.9190578 
8.929 0828 
8.929 1078 
8.929 1327 


8.919 1577 


8.929 1847 
8.929 2076 
8.929 2326 



8.924 994a 

8.925 0194 
8.945 0444 


8,915 0948 
8,925 1200 


8.925 1704 


8,945 2407 


8,923 4711 


8.925 3115 

8.925 3.467 


8.925 4444 
8.925 4474 
8.925 47*5 

8 . 9*5 4977 
8.945 5419 


8.925 573* 



8,9266793 

8.926 70^4 

8.926 7295 

8.926 7546 

8.926 8299 

8.926 8550 
8,926 8801 


8.927 8326 


8.927 8847 


8.9*793*7 

8.947 9I78 

8.927 9828 

8.948 0078 

8.928 0349 
8.918 0579 
8.948 C^49 
8.928 1079 
8.928 1330 


8.928 1830 
8.928 20ra 
8918 2331 
8.9281581 
8.948 1831 
8.948 3081 

8 - 9*8 333 * 
8.9283581 
8.928 3831 




8.9484331 
8.928 4581 
8.918 4834 
8.948 5084 
8.948 533 * 
8.9*8 5584 
S.9185834 
8.948 6081 
8,9471309 } 8.9*8 , 6331 
8.9*8 6381 


8.949 3075 
8.949 33*4 
8 - 9*9 3574 
8.949 3843 


8,9494073 


8.949 43*4 
8 . 9 * 9457 * 
8.949 4 B 4 t 

8.9*9 507* 

8 - 9*9 53 *® 
8 - 9*9 557 ® 

I 

8.949 6318 


8.949 6567 


8.9296817 

8.9297060 

8 - 9 * 973*5 

8.9*97565 

8.9497814 
8.949 8063 
8.9498314 
8.949 8564 
8.9498811 


8.930 1554 


8.930 1801 

8.930 2050 

8.930 2299 

8.930 2548 
8.9302797 

8.930 3046 

8.93® 3*95 
8.930 3544 
8.93a 3793 


8.930 4042 


8.9304291 

8,9304540 

8.9304789 

8.9305037 

8.930 5286 

8.9305535 

8.9305784 

8.930 6033 
8.9306182 


8.930 6530 


8.9306779 
8.930 7028 
8.9307477 

8.93075*6 

8.9307774 
8.930 8043 
8.930 8174 
8.930 8540 
8.9308769 


8.931 6471 



8.9270557 



8.930*55* 


8.93095*5 

8.9309764 
8.9310014 
8.931 0261 
8.931 0509 


8.931 1007 
8.93* **55 


8.931 1504 


8.93* * 75 * 
8.931 2001 
8.931 2249 
8.9312498 


8.931*995 

8.93* 3*43 

8.93*349* 

8 - 93 * 3740 


8 . 93 * 4*37 

8.93*4485 
8.93* 4733 
8.931 4984 

8.9315430 
8.931 5478 

8.93x57*6 
8.93* 5975 
8.931 6443 


8.931 6471 


8.931 8953 


8.931 9401 
8.93* 9449 
8.9319697 

8.93* 9945 
8,9340193 
8,934 0441 

5.932 0689 


8.934 libs 


8.934 t68i 
8.932 1929 
8.934 4177 


8.934 4921 
8.9313169 

8.934 341O 


8.93* 391* 


8.93* 4160 
8.9344408 
8.9344656 

8.934 4903 
8.9345151 
8 - 93 * 5399 
8,9345647 
8.9345894 
8.9346 14* 

8.934 6390 

8.9347133 

8.934 7380 
8.934 764# 
8.934787s 
8.9328123 
8.934 8371 
8.934 8618 


8,932 9113 
8.934 9361 
8,9349608 


8.933 0103 

8.933 ® 3 S* 

8.933 0598 

8.933 0846 
8.933 1093 
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8-933 1340 1 8.^346>6 o 


8-934 6 &S 3 


8,9347146 
8.934 739 » 
8-934 7639 


8.9348132 

8.934 8378 


8.934 8871 

8.934 9118 
8.9349364 
8.9349610 

8-9349857 

8,9350103 

8-9350349 

8.935 0596 

8.93508.4a 


8-935 1088 


8.935 1335 
8-935 1581 
8.935 1827 

8-935 ao 74 
8.935 2320 

8.935 4566 

8.935 2812 
8.935 3058 
8.935 3305 


8.933 4061 


5 8,933 5050 

G 8.9335297 

7 8.933 5544 

8 8.933 579 ^ 
8.933 6039 


8,933 6286 


8-933 6533 
8.933 <^780 
8-933 7017 

8.9337274 

8-9.13 75*' 
8.933 77*^8 
27 8.9338015 

48 8.933 85-62 

*9 8-933 8509 

30 8.933 8756 

31 8.9339003 
3a 8,9339250 

33 8,933 9497 

34 8.933 9^4 

35 8.933 999' 

30 »«934 ^^ 3 ^ 

37 8.934 04S5 

3« 8.9340732 

39 8.9340979 

40 8,934 1226 

4' 8-934 «472 

41 | 8-934 J 7'9 

43 

44 I 8.9342213 


8.934 2953 

8:934 3203 

8.9343447 


50 1-8.9343693 

52 

52 I 8.9344287 

53 I 8-934 4433 


55 8.9344927 

56 8.9345273 

57 8.934 5420 

58 

■ 8,934 5923 


5 G' 

57 ' 

8.936 0929 

8.937 5650 

8.936 1175 
8.936 1421 
8.936 1667 
8.936 1912 
K.936 2158 
8.936 2404 
8.936 2649 
8.936 2895 
8.9363141 

8.937 5895 
8.937 6139 

8.937 6384 
8.937 6619 
8.937 6874 
8.9377119 

8.937 7364 
8.937 7609 
8.937 7853 

8.9363386 

8.937 8098 

8.936 3632 

8.936 3877 

8.9364123 

8.936 4368 

S.9364614 
8.936 4860 

8.9365*05 

8.936 5351 

8.936 5596 

^•987 

8.937 8588 
8-937 8833 

8.9379077 
8.937 9322 
8.9379567 

8.937 9811 

8.938 0056 
8.938 0301 

8.936 584a 

8.938 0545 



8-935 3551 I 8.9368298 


8.9380790 
8.938 1035 
8.938 1279 
8.938 1524 
8.938 1769 
8.938 2013 
8.938 2258 
8.938 2502 
8.938 1747 


8.938 2991 


8.9390565 
8.939 0^09 
8.939 1053 
8.939 1297 
8.939 *542 
8.939 1785 
8.939 2029 
8.9392273 
8.9392517 


8.939 2761 


8-939 300s 
8-939 3249 
8-9393493 
8-939 3737 
8-9393981 

8.9394225 

8.9394469 

8.9394723 

8.9394957 


8.939 5200 


isnass 

8.939 5932 

8.9396176 
8.939 6420 
8.939 6663 
8.939 6907 
8.9397151 

8.939 7395 


8.939 7638 



8.940 5187 
8.9405430 
8.9405673 
8.9405917 56 

8.9406160 55 

8.9406403 54 

8.940 6G46 53 

8.940 6890 52 

8.9407233 52 

8.940 7376 so 

8,9407619 49 

8.9.40 7862 48 

8.9^8105 47 

8.940 8349 46 

8.940 8592 45 

8.940 8835 44 

8.9409078 43 

8,9409321 42 


42 

8.940 9807 40 

8.941 C050 30 

8.9410293 38 

8.9410536 37 

8.942 0779 36 

8.941 1022 35 

8.9411265 34 

8.941 1508 33 

8.941 1751 32 

8.942 2994 3* 

8,941 2237 30 


8.941 2722 

27 

z6 

as 

8.941 3C94 24 

8.941 3937 as 

8.941 4180 22 

8.941 4412 


8.935 6oi2 


8.935 6258 
8.9356504 

8.9356750 

8.935 6996 
8.93s 7242 

8.935 7488 

8.93s 7733 

8.9357979 

8.935 8225 


8.935 847* 


8.935 8717 

8.935 8963 

8.935 9209 

8.935 9455 

8.935 9700 

8.9359946 

8,9360192 

8.936 0438 
8.9360684 


8.936 0929 


8.937 0748 


8.9370994 
8.937 1239 
8.937 1484 
8.937 1729 
8.937 *974 
8.9372219 
8.937 *464 

8.937 2709 

8.937 *955 


8.937 3445 
8-937 3690 
8.937 3935 
8.937 4*80 

8.9374425 

8.937 4670 

8 - 9374^*5 
8.937 5160 

8.937 5405 


8.938 5680 

8.93859*5 

8.938 6169 
8.938 6413 
8.938 6658 
8.938 6902 
8.938 7146 

8.9387392 

8.938 7^35 


8.9387879 


$.938 8611 


8.938 9100 
8.938 93<H 
8.9389588 

8.9389833 

8.9390077 


8.9390321 


8.9400318 
8.940056a 
8.9400805 
8.940 1049 
• 8.940 1292 
8.940 1536 

8.940*779 

8.940 2023 

8.940 2266 




8.9402753 8.9417335 

8.9402997 8.9417577 
8.940 3240 8.941 7820 

8.9403483 
8.9403727 
8.9403970 

8.9404214 8.941 8790 

8.9404.^57 8.941 9033 

8.9404700 8.941 9375 
8.9404944 8.9419518^ o 















































































LnsaTH OF circulaii arcs for ihk radius 1. 







































































III. 


LOGARITHMS 

OF THR TRIGONOMETRICAL 

FUNCTIONS 

FROM TEN TO TEN SECONDS. 
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Sin d. I Tang 


Cotg I Co» 


855 
854 
85s 

555 
854 
854 

9.379 0894 



9.379 6015 



55 o 9-38^ 1339 849 

10 9‘.38i«88 8 

3S itit 
?o i 

56 o 9.381 6434 849 


5 ° 9 « 38 ao 675 848 

57 ° 9-38* 15^3 847 

10 9-381 »370 j.g 

ao 9-381 3“8 gj 
30 9-3814065 gTi 
40 9.38a 491a g” 
50 9.3815759 846 

58 9-381 6605 g^^ 

10 9-3817451 846 

ao 9.3818298 gjg 

30 9-384 9144 gjg 

11 litmt 546 

59 o 


9-391 3595 no 7 
9-391 4504 
9-3915409 ^06 
9-3916315 ^07 
9.3917444 U 

9-391 8 ia 8 ^ 
9 - 391 9034 g 

9.3919940 qo? 
9.3910845 9 g 
9.3911751 ^5 
9.3911656 
9 - 391 3561 
9-3914466 j 

9-3915371 905 
9.3916476 9 5 

9 - 891 7180 IZ 

9.391^^ 4^ 

9.3918989 ^ 
9 - 391 9893 
9.3930796 904 
9-3931700 
9.3931604 ^ 

9.3933507 004 
9-393 4410 903 

9 - 393 _S 3 i 3 903 
9-3936116 
9-3937118 X03 
9-3938021 

()04 

9.393 9 » 1 S ^4 
9-3940717 902 

9.394 1629 
9 - 394 1531 
9-394 3431 
9-3944334 
9-394 5135 


0.608 6405 


0.608 0966 


o,6oS 0060 
a6o7 9155 
0.607 8249 
0.607 7344 
0.607 6439 


0.607 5534 


0.607 4619 
0.607 3724 
0.607 2820 
0.607 1916 
0.607 lOl I 


0.607 0107 


0.606 9204 
0.606 8300 
0.606 7396 
0.606 6493 
0.606 5590 


0.606 4687 


9.987 2120 
9.987 1068 

9.987 2016 
9.9871964 5 

9.987 1911 

9.987 i860 
9.9871808 i 
9.9871756 5 
9.9871704 \ 
94)871652 I 
9.987 1601 ^ 
9.9871^ ^ 

497 54 
m H 

•987 1136 Ci 

9.9871184 

9-987 1131 fa 

9.9871080 II 

9.987 loaS 6 
9.9870976 g 
9.9870924 



9 - 39 S 1538 


9-395 1438 
9-395 3338 
9-395 4138 
9-395 5137 
9-395 6036 



0.605 9273 


0.605 8371 
0.605 7409 
0.605 6568 
0.605 56C6 
0.605 4765 


0.605 3864 


0.605 2963 
0.605 2063 
0.605 11^1 
0.605 ^^1 
0.6049362 


0.604 8462 


0.604 756a 
0.604 6062 
0.604 5762 
0.604 4x63 
0.604 3964 



9.987 0611 

^9870559 

9.9870507 

9-987 0455 

9.987 040a 

9.987 0350 













































































































834 
834 
834 

833 
n 33 

834 

9-389 am 333 

9.3894944 g 

9-3893777 834 

9.3894609 
9.3895441 832 
9-3896174 834 
9-3897^06 83J 
9-3897938 832 
9.3898770 832 
9,3899602 8^j 
9-3900433 832 
9.3901265 831 




831 
831 

830 

831 
830 
830 
830 

9.3907909 830 
9-3908739 830 
9-3909569 829 

9,391 0398 a,X 


9,4021237 



9.4026558 


9.402 7444 
9,4028330 
9.4029216 

9.403 0102 
9.403 0987 


9403 1873 



9,3910398 g' 
9-39^ 1117 830 
9-39^ 1057 828 
9-3911885 829 
9-3913714 829 

9-3914543 828 


iVoo III 


9.403 7182 


9.403 8067 
9.403 8951 

9.403 9835 
9.4040719 

9.404 1002 


9.404 1486 


9,4043369 
9.404 4253 
9.40.45136 
9.404 6019 
9,40.4 6901 


9.4047784 


9.404 8666 
9,4049549 

9-4050431 

9.405 1313 
9.405 4195 





827 
827 

9 - 3 91 1993 
9.3911840 g 
9-3913647 816 

9-3914473 817 
9-3915300 

9-3916116 826 

9-391 C952 gjg 

9-3917778 826 

9.391 8O04 g g 
9-3919430 gj, 

9-3930155 825 

9-393 1080 825 

9-3 931905 845 
9-3931730 8at 
9-393 3555 845 

9-393 4380 8 J 

9-3935104 814 

9-393 6048 8 + 
9-393 6851 


9.405 8363 


9.405 9143 
9.4060124 

9.406 1004 
9.406 1884 
9.406 1764 


9.406 3644 


9,4064524 
9,4065403 
9.406 6282 


9.406 9798 

9.407 0676 

9.407 1555 

9.407 1433 
9-407 3311 


9.407 4189 


88710*5978763 

887 
887 
887 
886 
887 

886 1 0-597 3441 
886 
886 
886 

885 

886 

ggj [0.5968127 
885 

885 
885 
885 

884 

885 0-596 1818 
884 05961933 

881 0.5961049 
fto‘ 0.5960165 

Ih 0.5959181 

88 ^ 0-595 8398 

883 0-5957514 

884 0.5956631 
883 0.595 5W 
III 0.5954864 

882 0.5953981 

883 0-5953099 

882 0.5951116 

883 
881 
S82 
881. 

881, 

88iIo-S94.69H 

881 
881 
881 
881 
881 

88oI®-594_i637 

881 
880 
880 
880 

88oI°-593^356 

879 
879 
879 
879 

*79 1 o 

879 °- 593 io ii.. 

87810*5930202 




9.986 5872 


9.986 5819 
9.986 5766 
9 - 9*6 5712 
9.9865659 
9.986 5606 


9-9865553 


9.9865233 


9.986 5180 
9.986 5127 
9.9865073 
9.986 5020 
9.986 4967 


9.9864913 


9.986 4860 
9.986 4807 

9-9864753 

9.986 4700 
9.986 4647 


9-9864593 



9.9863952 


9.986 3308 

9-9863155 5. 

9.986 3201 
9.9863147 54 

9-9863094 

9.9863040 54 



75 ° 








































































Cos 


■ 

D 

Sin 

a 

1^ 

m 

Cotg 

BQBB 

20 

B 

9.3936852 

824 

824 

824 

823 

824 
823 
823 

822 

823 

822 

823 

9.4074189 

878 

877 

878 
877 

877 

877 

877 

877 

876 

876 

877 
876 
876 

875 

876 

875 

876 
«7S 
875 

874 

875 

874 

874 

874 

874 

874 

873 

874 
873 

873 

873 

873 

87a 

873 

872 

872 

|73 

872 

872 

871 

871 

871 

871 

871 

871 

870 

871 
870 
870 
870 
870 

869 

870 
869 
869 
869 
869 
869 

a592 58ii 

9.986 2663 

53 

54 
54 
54 
54 
54 

53 

54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 
54 

m 

40 

10 

20 

30 

40 

50 

9.393 7676 
9.393 8300 

9-393 93*4 
9,3940147 
9,3940971 

9.407 5067 

9-4075944 

9.407 6822 

9-407 769? 

9407 8576 

0-5914933 

0.592 4056 
0.5923:78 
0.592 2301 
0.592 1424 

9.986 2610 
9.986 2556 
9.986 2502 
9.986 2448 
9.986 2394 

50 

40 

30 

20 

10 

21 

0 

9-394 1794 

9-4079453 

0.5910547 

9.986 2340 

0 

39 

10 

20 

30 

40 

50 

9.394 2617 

9-3943439 

9.3944262 

9,3945084 

9.394 .SOO? 

9.408 0330 
9.408 1207 
9408 2083 
9.4082959 
9-408 3836 

0.591 9670 

0.591 8793 
0.591 7917 

0.591 7041 
0.591 6164 

9.986 2287 

9.986 2233 

9.986 2179 

9.986 2125 
9.98C 2071 

so 

40 

30 

20 

10 


22 

0 

9.3946729 


9.408 4712 

0.591 5288 

9.986 2017 

0 

38 

10 

20 

30 

40 

50 

9-394 7S5* 
9-3948373 
9-3949194 

9,39s 0016 
9.395 0837 

822 

821 

822 
Szi 

9408 5588 
9408 6463 
9.4087339 
9408 8214 
9408 9090 

0.591 4412 
0.591 3537 
0.591 2661 
0.591 1786 
0.591 0910 

9.986 1963 
9,986 1909 

9-9861855 

9.986 1801 
9.986 1747 

SO 

40 

30 

20 

10 


23 

0 

9.39.S1658 


9408 9965 

0.5910035 

9.986 1693 

0 

37 


10 

20 

30 

40 

50 

9-395 H79 
9-395 3300 
9,395 4120 

9-395 494^ 
9-395 5761 

821 

820 

Sit 

820 

9.409 0840 
9.409 1714 
9.409 2589 
94093464 
94094338 

0,5909160 
0.590 8186 
0.5907411 
0.590 6536 
0.590 5062 

9.986 1639 
9.986 1585 

9-9861531 

9.986 1477 
9.986 1423 

50 

40 

30 

20 

10 

24 

0 

9-395 <5581 


mm 

0.5904788 

9.9861369 

54 

S4 

54 

54 

54 

54 

55 

54 

54 

54 

54 

54 

55 
54 
54 
54 
54 

0 

36 

(0 

20 

30 

40 

SO 

9-395 7401 

9.395 

9-395 904* 
9,39s 9860 

9.396 0679 

820 

810 

819 

819 

820 

9409 6086 
9.409 6960 
9.4090834 
9409 8707 
9.4099581 

0.5903914 
0.590 30do 
0.5902166 
0.5901293 
0.5900419 

9.9861315 
9.986 1261 
9.986 1207 
9.986 U53 
9.986 1099 

50 

40 

30 

20 

10 


25 

0 

9.396 1499 

819 

818 

819 

818 

819 
818 

94100454 

0.5899546 

9.986 J045 

0 

36 


10 

20 

30 

40 

SO 

9.396 2318 
9-39^ 3136 
9-396 3955 

9-396 4773 

9-3965591 

9-410 1327 
9410 2200 
94103073 
9.4103045 
9.4104818 

0.589 8673 
0.589 7800 
0.589 6927 
0.589 6055 
0.5895182 

9.986 0990 
9.9860936 
9,9860882 
9.9860828 
9.9860774 

50 

40 

30 

20 

to 


26 

0 

9,396 6410 

818 

94105690 

0.5894310 

9.9860720 

0 

34 


10 

20 

30 

40 

50 

9.396 2118 

9,390 1(046 
9.39O 8863 
9.396 9681 
9-397 0498 

818 

l;2 

817 

817 

817 

817 

817 

816 

817 
816 

94106562 
9-410 0435 
9.4108306 
94109178 
9411 0050 

0.5893438 
0.5892565 
0.589 1694 
0.5800822 

0.5889950 

9.9860665 
9.9860611 
9.9860557 
9.986 0503 

9.986 ai49 

50 

40 

30 

20 

10 

27 

0 

9-397 *3tS 

9.4110921 

0.588 9079 

0.086020(1 

54 

54 

55 
54 
54 

0 

33 


10 

20 

30 

40 

SO 

I 

9.4:11791 

9.41 1 2663 

9-4:13534 

9411 4405 
9411 5276 

0.588 8208 
0.5887337 

0.588 6466 

0-5885595 

0.588 4724 

■ 1 

SO 

40 

30 

20 

10 

28 

0 

mam 

816 

9.4116146 

0.588 3854 

9.9860069 

55 

54 

54 

55 
54 

0 

32 


xo 

20 

30 

40 

50 

■ 

816 

816 

8*5 

815 

816 

9.411 7017 
94117887 
9-411.8757 
9411 9627 
94120497 

0,588 2983 
0.588 2113 
asSB 1243 
0.5880373 
0.587 950.3 

9.9860014 
9-985 9960 
9.985 9906 
9.985 9851 
9.985 9797 

so 

40 

30 

20 

10 


29 

0 


815 

*15 

814 

814 

814 

9.412 1366 

0.587 8634 

9,98s 974a 

54 

54 

55 

54 

55 

0 

31 

so 

10 

20 

30 

40 

50 

9-398 1914 

9.398 2739 

9-3983553 
9398 4368 
9-398 5182 

94122236 

9-4113105 

94123974 

94x24843 

9.4125712 

0-5877764 

0,587 689s 
0,587 6026 
0.5875157 
0.587 4288 

9.985 9688 
9,98s 963<t- 
9-985 9579 
9.98s 9525 

9.985 9470 

5 ° 

40 

30 

20 

zo 


H 

9-398 5996 

9412 6581 

0.587 3419 

9.985 9416 

54 

0 

30 


d. 

Cotg 


Tung 

BHDBB 


C. 


d. 


Sin 




















































































9-398 5990 


68 


9-399 

0878 

9-399 

1691 

9-399 

4504 

9-399 

33*7 

9-399 

4130 

9-399 

494* 


9-399 5754 


9-399 0507 
9-399 7379 
9-399 819° 
9-399 9004 

9-3999813 


9i4oo 0625 



9400 6499 

94007109 
9-400 7919 

9.40Q 8749 
9,4009538 


9,401 0348 


4 9-4^4 6581 
9,414 7449 

1 9-4118317 

2 9414 9186 

^ 9-4130054 

J 9,4130944 

9,413 1789 

9-413 1657 
941335*4 
9-4*3 439» 
9-4*3 5*59 

9,413 6146 


9-4*3 6993 


9.4144191 


9.414 3056 


868 -°-5g7.34^9_ 

868 ^5|7*S5i 
sfift 0-587 *083 
0.5870814 

868 °-5869942 

867 0-586 9078 

868 °-58^84H 

ae-j 0-5867343 

“gZ 0.5866476 
rS 0.586^08 
IP . 0.586474* 

866 0-586 3007 

867 0.586414* 
866 
867 

0.585 8675 

865 

866 

§0510.585 5 *** 
865 


G( 

>8 

1 

1 9.985 9416 

i 


9-4*47383 


9.414 8448 
9.4149113 
9-4*4 9977 
9,4150X44 

9.415 1706 


9 - 9»5 930* .. 
9.985 9307 1 54 

55 

9-985 9*44 

9-985 9089 55 

9-985 8816 55 

9.985 8764 

9.9858707 
9-9858653 54 

9.9858598 55 
9-9858543 51 

9.985 8489 54 

9.985 8434 55 
9-9858379 ,54. 
9-98583*5 5t 

9.9858470 ” 


9.415457013^^10.5847430 


809 
808 

808 9-4 
808 9-4 
808 

807 9-4 

808 
807 
807 
807 
807 

806 

807 

806 I 9-4*68099 

806 
806 
806 
806 
80s 
806 


9-985 «0S> L 
9.9857996 \l 
9-985794* \l 

9.9857887 55 

9-985 783* \l 
9-9857777 5^ 


9-403 0530 

9-403 *335 

/% An‘^ 


9-403 4554 


864 0.584*385 

0.5840541 
864 °-5*3 9059 
86? 0.5838797 
*=*-5^3 7934 
86x 0.583707* 

863 
861 

864 
864 

861, o 
seJ 0.583 .90* 

861 

86t 
S61 
86c 
861 

860 h-55* 5875 

0.581501s 

0^^0.5814*54 

"'10.5811575 


55 
55 

54 

55 
55 

985 679^1 II 

55 
55 
55 
55 
55 
55 



50 

40 

30 

40 

10 

o 24 
50 
40 
30 

40 

ID 

0 28 
50 
40 
30 

20 

10 

O 22 
50 
40 
30 
20 
10 

O 21 



76" 


















































































14 ° 


379 




Sin 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


10 

10 

30 

40 

50 

o 

10 

20 

30 

40 

50 

0 

10 

20 

30 

40 

50 

o 

10 

20 

30 

40 

50 

0 

10 

20 

30 

40 

50 


I 9 - 4 »or 575 


9.408 2539 


9408 3334 
9.408 4128 
9.408 4923 
9,4085717 
9.408 6512 


9.408 7306 


9.408 8100 

9.408 8804 

9.408 9698 

9.409 0481 
9,4091275 


9.409 2068 


9.409 2861 

9.409 3654 

9.409 4447 

94095139 

9.409 6032 


9,409 6824 


9,409 7616 

9.409 8408 

9.409 9200 
9.409 9992 
9,4100783 


9.410 2366 
9.4103157 
94103948 
9.4104739 

9,4105529 


(1. 


9.410 O32Q 


9,4107110 
9,410 1900 

9.410 0690 

9.410 9480 

9.411 0270 


9.411 1059 


9,411 1?40 
9.411 2O38 
9,4113427 
9.41X 4216 
9,4115005 


94 ^ 5793 


9.411 6582 
9.4117370 
9.411 8158 
9.411 8946 
9,4119734 


9,4120522 


9.412 1309 
9.4122097 

9.412 2884 

9.412 3G71 

9411-1458 


94'»5245 


9,412 6031 
9.4126818 
9,4127604 
»3.4X2 8390 
9,4129176 


9.412 9962 


795 

794 

795 

794 

795 
794 
794 
794 
794 

793 

794 
793 
793 
793 
793 

792 

793 
792 

792 

792 

792 

792 

791 

792 
791 
791 
791 
791 

790 

791 

790 

790 

790 

790 

790 

789 

790 
789 
789 
789 
78 
78 

789 

788 

788 

788 

788 

788 

787 

788 
787 
787 
787 
787 
786 

?82 

786 

786 

786 


9.423 0586 

9.423 1437 
9,423 2287 
94»3 3i37 

9,423 3988 


Tang 


9,4229735 


9.4234838 


9.423 5687 

9413 6537 

9.423 7387 

9.423 8236 
9.423 9085 


94*3 9935 


9.4240784 
9,424 1632 
9,4242481 

94*4 3330 

94144178 


851 

85* 

850 

850 

851 
850 

849 

850 
850 
849 

849 

850 
849 

848 

849 

zt 


9.414 5016 


94*45874 

9.424 6722 
9.4242570 

9.424 8418 
9.424 9266 


9.425 0113 


9,425 0960 
94*5 1807 

9445 **i54 

9.4*5 3501 

9,425 4348 


9.425 5194 


9.425 6041 

9.425 6887 

94*5 7733 

9.425 8579 
9,4*5 94*5 


9.426 0271 


9.426 1116 

9.426 1062 
9426 2807 

9.426 3652 

9.426 4497 


9,426 5342 


9.426 6187 

9.426 7031 

9.426 7875 

9.426 8710 
9.426 9564 


9.427 0408 


9.427 1252 
94*7 *095 

9.417 2939 

94*7 3785 
9.427 4626 


94*7 54<>9 


Co^ 


0.577 o *®5 


P.576 
1.5768563 
0.576 7713 
0.576 6863 
0.576 6012 


0.576 5162 


0.5764313 

0-5763463 

0.5762613 
0.576 1764 
0.576 0915 


0.576 0065 


0.575 Q2i6 
0.575 8368 

0.575 75*9 

0.575 6670 

0.575 5814 


848 

848 

848 

848 

848 

847 

847 

847 

847 

847 

847 

846 

847 

846 

846 

846 

846 

846 

845 

846 
845 
84s 
845 
845 
845 

844 

844 

845 
844 

844 


0.575 4974 


0.5754126 
0-575 3*78 
0.57s 2430 
0.575 *58* 
0-5750734 


.427 6312 

9 - 4*7 7*55 

9.427 7097 

9.427 8840 
.427 9682 


9428 0525 


844 

843 

844 

843 

844 
843 
843 

843 

842 

843 

842 

843 


Cos 


d. 


Cotg 


9,985 2803 


0,5749887 


0.574 9040 
0.5748193 

0-574 7346 
0-574 6499 

0.574 565* 


0.574 4806 


0.5743959 

0.5743**3 

0.5742267 
0.574 1421 

0.5740575 


0.573 mi 


0.573 888a 
0.573 8038 
0.573 7*9 
0.573 634 

0.573 5503 


0.5734658 


0.573 38*3 
0.573 *969 
0.573 ***5 

0.573 1280 

0.573 0436 


0.57*959* 


0.572 8748 

0.57*7905 
0.572 p6i 
0.572 0218 
0 - 57 * 5374 


0.57*453* 


0.5723688 

0.5722845 

0.5722003 

0.5721160 

0.5720318 


0.571 9475 


d. c. 


Cos 


9.985 2747 

9.985 2692 
9.985 1636 

9.985 2580 
9.985 2524 


d. 


9.985 2468 


9.985 * 4*3 
9.985 2357 
9.985 2301 
9.985 2245 
9.985 2189 


9-985 **33 


9.985 *077 

9.985 2021 
9.985 1965 
9.985 1910 

9.985 *854 


9.985 1798 


9.985 1741 
9.985 1686 
9.985 1630 
9.985 1574 
9.985 1518 


9.98$ 1462 


9.985 1406 
9.985 1350 
9.985 1294 
9.985 1238 
9.985 iiei 


9.985 U25 


9.985 1069 
9.985 1013 
9.985 0957 
9.985 omi 
9.985 0845 


9.985 0789 


073* 

9.985 0676 
9.985 0620 
9.9850564 
9.985 05C» 


56 

! 

56 

55 

56 
56 
56 

56 

56 

56 

56 

S6 

56 

56 

56 

56 

52 

56 

56 

5 ? 

5 $ 

5 ^ 

5 ^ 

56 

57 
56 


9-985 045* 


9.9850395 

9-9850339 

9.9850283 
9.985 0127 
9.985 0170 


9.9850114 


9.985 0058 
9.985 ooot 

9.9849945 

9.9849889 

9.9849832 


9.9849776 


9 * 9 ^ 97*0 
9.984 9663 
9.984^07 

9.984955* 

9.9849494 


9.9849438 


Tong 


Sin 


d. I II 


845 

84.5 

169.0 

1 .5 3.5 

338.0 
,411.5 
5 ^ 7,0 

501.5 

676.0 
760.3 


840 

.1^:: 

5 , 4 »o-o 

Pi 73 .e 

9I75O.0 


795 

79.5 

150.0 

*38-5 

318.0 

,397.5 

l 47 ^e 

llWe.i 

917*5.5 


790 

79.0 

158.0 
» 37 .« 

316.0 

395.9 

474.9 

553.9 

8 | 63 *,o 

(/yit.o 


785 

78.5 

157.8 

*35,5 

314.0 
39*.5 

471.0 

111 

706.5 


5 G 

5.6 

11.0 

16.8 

* 1.4 

15.0 
33.6 

39.1 

44.8 

50.4 


75 ' 









































15" 


881 


10 


11 


12 


13 


H 


15 


1 (! 


17 


18 


19 


20 


9417 6837 


50 


9417 7614 
9417 8391 
94179167 
9417 9943 
9,418 0719 


9418 1495 


9,418 2171 

9418 3047 

9,418 3812 
9,4184597 
94185373 


9418 6148 


10 

20 

30 

40 

50 


Sin 


a. 


Taug 


d. cJ 


9,418 6923 
9418 7697 

9.418 8472 
9418 9246 

9.419 0021 


94190795 


9419 1569 
9419 »343 
9.4193116 
9.419 3890 
9419 4^3 


9419 543‘i 


9.419 6210 

9.419 6983 

94197755 

9,4198528 

9,4199301 


9,420 Q073 


9.420 084s 

9.420 1617 

9.420 2389 
9,4203161 
94^0 3933 


10 

2p 

30 

40 

50 

O 

10 

20 

30 

40 

50 


4,4204704 


9.420 5475 
9,4206247 

9.420 7018 
9.420 7788 
9430 8559 


9,420 9330 


9.421 0100 
9,421 0871 
9.421 1641 

9.421 2411 

9.421 3181 


9,421 3950 


9,421 4720 

9.421 5489 

9.421 G259 

9.421 7028 

9.421 7797 


9,421 8566 


9.421 9334 

9.422 0103 
9,4220871 
9.422 1640 
Q.422 2408 


777 

777 

776 

776 

776 

776 

776 

776 

775 

775 

776 

775 

775 

774 

775 

774 

775 
774 
774 
774 

773 

774 
773 

773 

774 

773 

77a 

773 

773 

771 

772 

772 

772 

772 

772 

771 

77 * 

771 

771 

770 

771 
771 

770 

771 
770 
770 
770 

769 

770 

769 

770 
7O9 
769 
769 
768 


9,4330804 


9.433 1638 
9-433 * 47 * 
9-433 3305 
9-433 4»39 
9-433 497a 


9-433 5805 


9433 ^<*38 
9-433 7471 
9-433 8303 
9-433 9136 
9-433 99o» 


9.4223176 


Co« 


)434 0800 


9.434163a 

9-434*464 

9-4343*96 

9.4344128 

9-4344959 


94345791 


9.4346622 

9-434 7453 
9.434 8284 

9-4349115 

94349946 


9-4350776 


9435 1607 
9-435 *437 
9.4353*67 
9-435 4097 
9-435 49*7 


9-435 5757 


9-435 65^^? 
9.435 7416 
9.435 «45 
9-435 9075 
9-435 9904 


9-4360733 


9.436 1562 
9.436 2390 

9-436 3*19 
9.4364047 
9.436 4875 


9-436 5704 


9-436 653* 

9-436 7359 
9.436 8187 
9-436 9015 
9.436 9842 


9437 0670 


9-437 1497 
9-437 *3*4 
9437 3151 
9-437 3977 
9.4374804 


768 


d. 


9-437 5631 
9-437 6457 
9-437 7*83 
9-437 8109 
9437 *935 
9437 9761 
9 - 43 * 05*7 


*34 

834 

833 

834 
833 
833 
833 
833 

832 

833 

832 

832 

832 

832 

832 

832 

831 

832 

831 

53* 

831 

831 

830 

831 

830 

830 

830 

830 

830 

830 

S29 

829 

830 
829 
829 
829 

828 

829 
828 

828 

829 
828 

827 

828 
828 

827 

828 
827 
827 
827 

826 

827 
827 
826 
816 
826 
826 
826 
8a6 


0.5669196 I 9.9846033 


0.566 8362 9.984 5976 

0.566 7528 9.984 5919 

0.566 6695 9.984 5862 

0.566 5861 9.984 5805 

a566 5028 9.984 5748 


Cotg 


Cos 


0.566 419s i 9.984 5690 


0.5663362 9.984563 

0.566 2529 9.984 557 

0.566 169-7 9-9*45519 

0.566 0864 9.984 5462 

0.566 0032 9.984 5405 


0.565 9200 I 9 - 9*4 5347 


0.565 8368 9.984 5290 

0.565 7536 9.984 5233 

0.565 6704 9.984 5176 
0.5655872 9.9845118 

0.565 5041 9 - 9*4 5 °^i 


a. 


0.565 4209 I 9-984 5014 


0.565337* 9-9844947 

0.565 2547 9.984 4889 

0.565 1716 9.9844832 

0.5650885 9 - 9*44775 
0.565 0054 9-9*44717 


0.5649224 I 9.9844660 


0.5648393 9.9844603 
0.5647563 9.9844545 

0.5646733 9.9844488 

0.5645903 9.9844431 

0.5645073 9 - 9*44373 


0.5644243 I 9.9*44316 


0.5643413 9 - 9 * 44 * 5 * 

0.5642584 9.9844201 

0.5641755 9-9*44144 

0.5640925 9.9844086 

0.564 0096 9.984 <io29 


q.<62 0267 9.9843971 


0.5O3 Za 
0.563 7610 
0.563 6781 
0.563 5953 
0-563 51*5 


57 

57 

57 

57 

P 

57 

57 

57 

57 

57 

57 

U 

SI 

57 

57 

S* 

57 

\l 

57 

57 

58 

57 

57 

58 

57 


9.984 soii 
9 - 9*4 assii 
9.9843799 
9 - 9*43741 
9 - 9*4 36*4 


0.1:624206 1.98436*6 


0.563 3^8 
0.563 2641 
0.5O3 1813 
0.563 ogSj; 
0.5630158 


9 - 9*4 3569 
9 - 9 * 435 “ 
9 - 9*4 3454 
9.9843396 

9 - 9 * 4333 * 


0.5620330 I 9 - 9 * 43 **! 


0.5628503 9.9843223 

a56i7676 9.9843166 

0.562 6849 9.984 3108 

Q.5626013 9.9843050 

0.5625196 9.9842993 


0.5624369 I 9 - 9 * 4*935 


0.562 3543 9 - 9*4 **77 
a562 2717 9.984 **ao 

0.5621891 9.9842762 

0.562 1065 9.984 2704 
0.5620239 9.9842647 


0.561 94ir| 9-9*4 *5*9 


^5? 

57 

5 * 

^2 

57 

58 

P 

58 

57 

S* 

58 

n 

5 * 

'I 

S* 

\l 


Cotg d.c. Tang 


m 


d. 


50 


49 


48 


47 


46 


45 


50 

40 

30 

20 

10 

o 

50 

40 

30 

20 

10 

o 

5 ° 

40 

30 

20 

10 

0 

50 

40 

30 

20 

10 


44 


43 


42 


41 


40 


633 

Mi 

149.9 

333.1 

418-5 

Jli! 

749-7 


830 
83,0 
1 i6d.o 

3 »49-o 

4 33‘-« 

5 415.6 

6 49 *.» 

7 jSi.o 

8 084.0 

9 747-0 


827 
j| 81.7 

1165.4 

4 j 33 o -8 

tli 


Sui.o 

9 ; 744'3 


775 

77-5 
iSS-a 
»3«-S 
310 0 
3|7-S 
465-0 

|4»'5 

«> 7-5 


770 

77-0 

154-0 

131. 0 
idS.o 

385.0 

46)10 

ill:: 

693.0 


56 

5-« 

iii6 

17.4 

i9iO 

46.4 
51.1 


74 " 





























































































Tang jd. c.| Cofg 


q.4l6 8988 

9426 9747 
9.4170506 
9,4171165 
9.4171024 
9 - 4^7 ^783 75^ 
9 4*7 354 t 758 
9.4174299 « 

94*75057 7^8 
94*75815 ]\z 
94*70573 7 e 8 
94*7 733 ^ 758 
94*7 8089 757 
9.4178846 
9.4179603 
9,4180361 ” 
94*81118 ’57 
9,4181874 ’ 5 ^ 

757 

9,4183388 Q 
9.4184144 '3 
9,4184901 

94*85657 ifo 

94*8 6413 
9,4287169 

94*89435 i,\l 

9.419 0191 

9.419 0946 

94*9 1701 755 

94*9*456 7 „ 
94*9 3*11 7?4 
9'4*9 396S 7,s 
94*9 47*0 

. 94*95474 754 

9 ' 4*9 6**8 75, ^ 

94*9698* 75. 
94*97736 i\l 
94498490 iii 

9,4199243 '03 
94*9 9997 753 
9 ’ 4 loofso 

94301503 7C4 

9,4301257 'or 
9,4303009 
9430376* 7 c 5 
9,4304515 


9,4419883 


9.443 0701 
9443 15*8 
9-443 *335 

9.443 315a 

9443 3970 


9.4434786 


9.443 »o53 

9.443 8869 


9.443 9685 


9.4440501 
9.444 1317 
9444 *133 
9444 * 9 ^ 
94443764 


94444579 



9.445 0281 
9445 1097 
9445 19“ 
9445 * 7*5 
9445 3539 


9-445 435 * 



9.446 8166 


9.446 8978 


9.4469789 
9.447 0600 

9 - 147 * 4 ” 
9.447 2111 

9-447 3033 


0.5570117 
0.556 9299 
0.5568482 
o’ 0.5567665 
0.5566848 
»;* 0.5566030 

817 . °-5 .5_6 5.»4. 

8 „ 0-556*764 
8,? 0.5561947 
8i6 °-556 n 3 » 
816 

816 0-555 9499 
III 0.5558683 

III 0.5557867 
8,g 0.555705* 

815 0-555 6*36 
815 °-555 S4*» 
8,r 0.5554606 I 

8.1 0.555 379* 
Ri| 0.555*976 

8.1 0.5551161 
0-5SS *347 
0-555 053* 
0.554 9718 
0.554 8903 
0.554 8089 
0.554 p75 
0.554 6461 

0-554 5648 

0-5544834 

0.554 4010 
0.5543207 
8x3 0 - 554 * 3 ^ 
813 ^-554 *58* 
813 0-5540768 

8,3 0.5539955 
812 °-553 9*4* 
III 0.5538330 

8.1 0 . 55375*7 

8x1 ^5367 01 
811 *^-5535823. 
811 ^-5535081 
gja 0.5534*69 
III 0.5533457 

811 0-553 *645 
III 0-553 *834 
8„ 0.553*011 


9.9839105 


9.9838930 5 

9 - 983887 * 58 

9983 8813 5 ^ 

9983 8755 „ 

9.983 8696 .0 

9.9838579 Jg 

9.9838511 5 
9.983 8461 
9.983 8404 
9.9838345 

*? 59 

58 

9.983 805a 1 j8 

5 ? 

58 

59 
3 | 

9.983 7701 j 

= 5 ? 
59 
59 


o 28 
50 


o 27 
so 
40 
30 
20 
10 

O 26 


9.983 7348 


59 

P 

59 
59 
59 

59 
59 

^ 6^43 I jg 

59 


SO 

40 

30 

10 

10 

o 2d 


o 23 
so 

40 

30 

lO 

10 

o 22 

































































































d. 


Cos 


9435 9 o«o 


9435 9«23 

9436 0565 
943O 1307 
943 <j 2049 
9436 2791 


943 « 3531 


943 <> 43.74 
9.436 5015 


9436 8720 

9.436 9461 

9.437 0201 

40 94370942 

50 9437 1682 

“ _^437H»*. 


94385719 


94390879 

9439^615 
9439 *351: 
94.39 3088 

9.439 3834 


9-439 4560 
10 94395*96 

ao 9439603* 

30 9.439 6767 
40 
50 

o 

10 9439 9708 

20 9.4400443 

30 9.440 H77 
<]o 9440 1912. 

50 9 . 4^1-0 2646 

9.440 3381 


3 I 945*7061 

5, I 945*7863 


9.4529467 


9.453 1872 


9453 *673 
9453 3474 
9.453 4*76 
9453 5076 
9453 5877 


9453 6678 


9454 1479 


9454 627O 


9454 7070 

94547874 

9.454 8O73 

9.454 947 * 

9.455 0271 


9.455 *069 


9.455 1867 
9.455 *665 
9-455 3464 
9455 4*61 
9455 5059 


9-455 6655 


9455 9047 


94560641 


9456 *437 
94562234 
94563031 
94563827 
94564623 


9456 54*0 


9457 0194 


9457 0990 
9457 *785 

9.457 *580 

9457 3375 
9.457 4170 


8o» °- 547*939 
•802 

goi 0.547*335 

80* 0.5470533 

80, 0.546973* 
80a ^54^”930_ 
801 o>S461**8_ 
8 qi 0.54673*7 
801 0.5466526 
S ‘>• 5 -^ 657*4 
801 0.54649*4 
801 °‘6464**3 
801 ^•54633**_ 
800 0.546*5** 
8 co 0.546*7** 
800 0.5460921 
g 0.5460121 

799 0-545 93*0 

800 o- 545 j 5 **_. 
800 0.545 p** 
800 0.54569*1 

0.5456121 

700 0-545 53 ** 

799 ^45 45 * 3 _ 

800 0-545 37*4 

708 0.545 * 9*4 
799 0.545 *‘*6 

799 0.545*3*7 

0.54505*8 
798 

798 ^544893* 

798 0.544 fr *33 

799 

798 
798 

-97 0.5443345 
0.5442548 
79§ 0.5441751 


9.983 2019 


9.983 *959 


9.983 1661 


9.983 1601 
9.983 1541 
9.983 1481 
9.983 1421 

9.983 *36* 


9.983 1242 
9.983 1182 
9.983 1122 
9.983 1062 
9.983 1002 


9.983 094* 


9.983 0882 
9.983 0823 
9.983 0763 
9.983 0703 

9.983 0643 


.983 0583 


9.983 0523 
9.983 0463 
9.983 0403 

9.983 0343 
9.983 0283 


9.983 02*3 




0.544015 


0.543 935 


797 

796 

796 

797 

! 0.543 4580 

796 


796 0.54*9806 

III 

794 0.54*5830 


60 
60 

59 ... 

60 ° 

60 50 

- i 

*0 

^ 10 

59 « 

60 ° 

60 5 ° 

60 i ° 

60 5 

I - 20 
^ 10 

60 

y O 

60 

59 

Z K 


60 
60 
60 

60 

61 
60 

9.9829140! go 


60 

- li 

- 

60 


60 

61 
60 

60 

61 
60 

60 S 
30 

t *0 

n - 


74° 


Bb 














































































16 ® 

















































































ity 


387 


9'444 7524 
9.^44 8650 
9,4449376 
9.445 0102 
9.445 0827 


9'445 1553 


9,44s 2278 

9.445 3004 
9'44S 3729 
9.44s 4454 

9.445 5179 


9-445 5904 



Sin d. Tang d. c. Cotg | Cos 


9.462 2423 


9.4627145 


9462 7932 
9.462 8718 

9.462 9505 

9.463 0291 
9.4G3 1077 


9463 1863 


9463 2649 
9.463 3434 

9.463 4220 

9.463 5005 

9.463 579* 


9.463 6576 



9.464 1285 


9.464 2069 
9.464 2854 

9.4643638 

9.4C44422 
9464 5206 


9,4645990 


6773 

7557 

8340 

9124 



0-S377S77 



94660078 


9.466 0859 
9.466 1641 
9.466 2422 
9.466 3203 
9.466 3984 


9 9.4664765 

9.4665546 

X 9.466 6327 


0.536 3424 


0.536 2639 

0.536 1854 

0.536 1069 
0.536 0284 
0.535 9500 




0-535 793* 
0.535 7*46 
0.535 6362 
0-535 5578 
0-535 4794 


0-535 40*0 


0.535 3227 
0.535 2443 
0-535 x66o 
0.535 0876 

0.5350093 


783 
783 

782 

783 

783 

781 

782 *=*-53446*4 

0-5343832 

iL 0.5343050 
' b ? 0.5342268 

781 0-5340704 
781 Q-533992 2 
^82 0-533 9* 


9.9824774 


9.9824713 
9.9824652 , 
9.9824591 g 
9.9824530 g 
9.9824469 gj 
9.9824408 gj 
9.9824346 gj 
9.9824285 gj 
9.9824224 g 
9.9824163 gj 
9,9824102 gj 
9.9824041 g, 

ttip £ 

& 

9-982 3735 gj 

9.982 3674 gj 
9.9823612 g 

9.982355* 6, 
9.9823490 61 
9.9823428 g, 
9.9823367 5, 
9.982 3306 gj 
9-9823245 62 
9-9823*83 61 
9.9813*22 g 
9.9823061 g 
9.9822999 gj 

9.9822938 gj 



73° 

















































































































n 

1 Sfti 

a. 

; Tang 



947^ *^^^5 


947» *458 

947% »a30 
947a 300a 

9-47* 3774 
947a 4546 


94715318 



947a 9947 


9-473 07*8 
9-473 *489 
9473 aafio 

9-473 303«» 
9-473 3801 


9473 457^ 


9.473 534* 
9473 61 la 
9473 6882 
9473 765* 
9-473 H** 


9473 9*9* 


9473 996* 

9-4740731 

9-474 *50* 
94741170 

94743039 


0.518 3951 


0.528 3178 
0.528 140$ 
0.528 1633 
0.528 0860 
0.528 0087 


0.527 8541 
0.527 7770 
0.517 6998 
0.527 6226 
0.5*7 5454 


a527 4682 


0-5*7 39*0 
0.527 3138 
0.527 2367 

0.5*7 *595 
0.527 0824 


0.527 0053 


9.981 7370 


9.981 7307 
9.981 7245 
9.981 7182 
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I I I ill I. I r 

0 9.683 ^^43 383 ^ 
10 9.683 3326 o, : 

40 9.683 3608 K 

30 9.683 3990 3 ° 

40 9.6834373 isi 
5 ° 9.6834755 Isa 

0 9.6835^37 381 

10 9.6835519 -8- 

ao 9.683 S901 3 jj 
30 9.683 6284 III 


50 9,683 7048 

0 9.683 7430 

10 9,6837811 g 

40 9.6838193 III 

30 9.^38575 pi 
40 9.6838957 pi 

SO 9.683 9339 pi 
Q (1,684 0740 


9.740767a 
9,7408170 
9,7408669 
9.7409167 
9.7409665 
9.741 o» 63, 

9.741 066a 

9-741 «6o g 

9.7411658 jp 

9.7414156 
9.7414654 jP 

9.741 3154 jp 
9.741 3650 ^^g 
9.7414148 408 

9.7414646 ^p 

9.7415144 Tp 
Q.741 5644 T^o 


0.2594328 1 
0.259 1830^ I 

0.259 1331 ' 

0.259 0833 

0.4590135 

0.258 9837 
0.258 9338 
0.25S 8840 
0.258 8342 
0.258 7844 
0.258 7346 
0.258 6848 
0.258 6350 
0.258 5852 
0.4585354 
a258 4856 
0.4584358 




9.942 5171 1 

9.942 5055 1 

9.942 4939 

9.942 4823 
9.9424707 
9.9424592 

9.942 4476 

9.942 4360 

9.942 424A 

9.942 4128 

9.942 401 1 
9-944 389s 

9.942 3779 

9.942 3663 
9-944 3547 

9-944 3431 
9-9443315 


116 ° 

116 50 
116 

116 3° 
” 

116 ° 

”6 5n 

116 

117 3 
1 16 

I16 

116 

»6 5 ^ 
“6 

116 ^ 

20 
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380 

379 
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379 

380 
379 

379 
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9.743 8016 
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9.743 9506 
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497 

496 

497 

496 

496 

496 

497 
496 

496 

496 

0.256 1984 

0.256 1487 

0.256 oggi 
0.256 0494 
0.255 9998 

9.941 8071 

9 - 94 * 7955 

9.941 7843 

9.941 7726 

9.941 7609 
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117 
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so 
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30 
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10 


0 

9.685 7991 
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0.255 9501 
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09 
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9.685 8370 
4 685 8750 
9.68s 9129 

9.685 9509 
9.685 9888 

9.7440995 
9.744 1491 
9.7441987 
9.744 2484 
9.7442980 

0.255 9005 
0.255 8509 
0.155 S013 
0.255 75*6 
0.255 70*0 

9 - 94 * 7375 

9.941 7258 

9.941 7:42 

9.941 7025 

9.941 6908 

iij 

116 
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ao 

10 
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9.6860267 

9-7443476 

0.255 6524 

9,941 6791 

0 
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9-744 3972 
9.7444469 
9.7444965 

9-7445461 
9-744 5957 

0.255 6028 
o -*55 553 * 
o -*55 5035 
o -*55 4539 
0.255 4043 
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9.941 6440 

9.941 6324 
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SO 

40 

30 

20 

10 



10 

30 

40 

50 

9.686 1026 
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378 
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378 
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9.686 3301 
9.686 3679 
9.686 4058 
9.6864437 

9.7446949 
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9-744 794» 
9-7448437 
9-7448933 

0.255 305* 

0,255 *555 
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0.255 1563 
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9.74s 1412 
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0.255 0076 
0.254 9580 
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SO 
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9.686 7467 
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9.686 8224 
9.686 8602 
9.686 8980 

9.745 *899 
9*745 3394 
9-745 3890 
9-745 4385 
9-745 4881 

0.2547101 
0.254 6606 
0.2546110 
0.2545615 
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9.94* 4568 

9-94* 445* 
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9,941 4217 
9.941 4100 
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30 

40 

50 

9.6869737 
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9.687 0493 

9.687 0871 

9.687 1250 
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9-745 7853 

0.2544128 

0.2543633 
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9.687 2006 
9.687 2384 
9.687 2761 
9-6873139 
9.687 3517 

■ 

0.2541156 
0.2540661 
aa54oi66 
0.253 9670 
o**S3 9*75 

9.9413162 

9.941 3044 

9.941 2027 

9.941 ZSIO 

9.941 2692 

117 

118 
117 

ul 

so 

40 

30 

30 

lO 

0 

9.687 3895 


0.253 8680 

9-94**575 

117 

0 

52 

9 

to 

30 

40 

50 

9.6874273 
9.687 4650 
9-687 5<»8 
9.687 5406 
9.687 5783 

377 

378 
378 

377 

378 

■ 

495 

495 

495 

495 

495 

495 

495 

495 

495 

494 

0.253 8*85 
0.253 7690 
o**S3 7*95 
0.253 6700 
0.253 6*05 

9.941 2458 
9.941 2340 
9.941 2223 

9.941 2106 

9.941 igS8 

117 

118 
II7 

l\l 

so 

40 

30 

20 

10 


9.687 6i6i 

377 

9.7464290 

o**S3S7io 

9.941 1871 

117 
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IZ7 

118 

0 

51 


to 

30 

40 

50 

9.687 6538 

9.687 6916 

9.687 7293 
9.6877671 

9.687 ^8 

378 

377 

378 
377 
377 

9.7464785 

9-7465*80 

9*7465775 

9*746 6270 
9.746 6764 

0.2535215 
0.253 47*0 
0.253 4**5 
<*•*533730 

o**S3 3*36 

9-94* *753 
9-94* 1630 
9.941 1538 
9.941 1401 
9,941 1283 

SO 

40 

30 

20 


9-687 8425 

■1 
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0*253 *74* 
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0 
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Cotg 
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10 

0 

q.687 8425 
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378 

377 

377 

377 

377 

377 

377 
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377 
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378 
377 

376 

377 

376 

376 

377 

376 

376 

375 

376 

37$ 

375 

376 
376 
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37$ 
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378 
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376 
376 

375 

376 

375 
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378 

375 

375 

37“ 

375 

375 

375 

375 

375 
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375 

9.746 7259 
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9.941 1166 
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0 

50 
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40 

50 

9.687 8802 
9.687 9180 
9-687 9557 

9.687 9934 

9.688 0311 

9-7467754 

9.746 8249 

9.746 8743 
9.7469238 

9-7469733 

495 

494 

495 
495 

494 

495 
49+ 
495 

494 

495 

494 

495 
494 

494 

495 
494 
494 

a253 2246 
o-»53 *75* 
0.253 1257 
0.253 OfJOl 
0,253 0*67 

9.941 1048 
9.941 0931 
9.941 0813 
9.941 0696 
9.9410578 

\\i 

\\i 

117 

1x8 

50 

40 

30 

20 

10 

1 

n 

0 

9.688 0688 


0.2529773 

9.941 0461 

0 

49 

la 

20 

30 

40 

50 

9.688 1065 
9.688 14i^2 
9.688 1819 
9.688 2196 
9.688 257a 

9.7470722 
9.747 1216 
9.7471711 
9.747 2205 
9.747 2700 

a252 9178 
0.252 8754 
0.252 8289 
0.2527795 
0-152 7300 

9.941 0343 

9.9410225 
9.9410108 
9.9409990 
9.940 9S72 

118 

117 

xtS 

jx8 

117 

SO 

40 

30 

20 

ZO 


12 

0 

9.688 2949 

9-7473194 

0.252 6806 

9.9409755 

0 

48 


10 

20 

30 

40 

5° 

9.688 3326 
9.688 3702 
9.688 4079 
9.688 4456 
9.6884832 

9.7473689 

9.7474183 

9.7474677 

9-747 SJ7» 
9.7475666 

0.252 6311 
0.2525817 
0.2525323 
0.2524828 
0.2524334 

9.9409637 

9.9409519 

9.9409402 

9,9409284 

9.9409160 

118 

117 

118 
118 

SO 

40 

30 

20 

10 


13 

0 

9.688 5209 

9.747 6160 

0.2523840 

9.940 9048 

1x7 

118 

118 

iiB 

0 

47 


10 

20 

30 

40 

50 

9.688 5585 

9.688 59^2 

9.688 6338 

9.688 6714 
9.688 7091 

9.7476654 
9-7477*49 
9-747 7643 
9-747 »*37 
9.7478631 

495 

494 

494 

494 

49+ 

494 

49+ 

49+ 

494 

494 

494 

494 

494 

493 

494 
494 
494 

493 

494 
494 

493 

494 

493 

494 

493 

494 

493 

494 
493 

0.252 3346 
0.2522851 
0.252 2357 
0.252 1863 
0.252 1369 

9.9408031 
9.9408813 
9.940 8695 
9.9408577 
9.940 84O0 

50 

40 

30 

20 

10 

1 

14 

0 

9.688 7467 


0.152 087s 

9.9408342 


0 

46 


10 

20 

30 

40 

50 

9.688 7843 
9.688 8219 
9.688 8595 
9.688 8971 

9.6889347 

9.7479619 
9.7480113 
9.748 0607 
9.748 llOI 
9.748 1595 

0.2520181 
0.2519887 
o-t5 * 9393 
0.251 8899 
0.251 8405 

9.9408224 
9.940 8100 
9-940 7988 
9.9407870 
9.9407752 

X18 

118 

118 

118 

1x8 

50 

40 

30 

10 

ZO 

1 

15 

0 

9.688 9723 

9.748 2089 

0.251 7911 

9.9407634 

X17 

118 

1x8 

X18 

1x8 

0 

45 


10 

20 

30 

40 

50 

III 

9.748 2583 

9.748 3077 

9.748 3570 

9.748 4064 
9.7484558 

0.251 74*7 

0.251 6923 
0.251 643c 
0.251 5936 
0.251 544* 

9.9407517 

9.9407399 

9.9407281 

9.9407163 

9.940704s 

50 

40 

30 

20 

10 


16 
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9-748 5052 

0.2514948 

9.9406927 


0 
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30 

40 

50 

9.689 2354 
9.G89 2730 

9.689 3105 

9.689 3481 
9,6893856 

9-7485545 

9.7486039 
9-748 6533 
9.748 7026 
9.7487520 

0.251445s 
0.251 3961 
0.25X 3467 
0.251 2974 
0.251 2480 

9.940 6809 
9.940 6691 
9.9406573 
9-9406455 
9.9406337 

118 

118 

X18 

n8 

50 

40 

30 

20 
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17 

0 
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9.748 8013 

0.251 1987 

9.940 6219 
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118 

118 

118 

iig 

0 
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50 

9.689 4607 
9.689 4982 
9.689 5358 

9.6895733 

9.689 6109 

9.7488507 
9.748 9000 
9.748 9404 

9.748 9987 

9.749 048X 

0.251 1493 
0.251 1000 
0.251 0506 
0.251 0013 
0.2509519 

9.940 6100 
9.9405982 
9.9405864 
9.9405746 
9.940 5620 

50 

40 

30 

20 

10 

42 

18 

0 

9.689 6484 

9.7490974 


9.9405510 


0 

10 

20 

30 

40 

50 

9.689 6859 
9.689 7234 
9.689 7609 
9.689 7984 
9.689 8359 

9.749 1467 
9,749 1961 
9-749 *454 
9-749 ^947 
9-749 3440 

494 

493 

493 

493 

494 
493 
493 
493 
493 
493 

' 493 

m 

9.940539a 

9.9405274 

9.9405155 

9-9405037 

9.9404919 

1x8 

\\l 

1x8 

50 

40 

30 

20 

XO 

41 

19 

0 

9.689 8734 

9-749 3934 

0.250 6066 

9.9404801 

H9 

Z18 

1X8 
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10 

20 

30 

40 

50 

9,689 9109 

9.689 9484 

9.689 9059 

9.690 0234 
9.6900609 

375 

375 

375 

375 

9.749 4427 

9.749 4920 

9*749 54*3 
9-749 5906 
9.749 6399 

<>•*505573 

azso 5080 
0.2504587 
0.250 4094 
0.250 3601 

9.940 4C82 
9,9404564. 
9.9404446 

9.9404328 

9.9404109 

50 

40 

30 

20 

10 

40 

\\m 

0 

9,6900983 


9,749 6892 

a25o 3108 

9.9404091 
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49-1 

49-4 

93.8 

148.3 
197-6 
i47-» 

196.4 
345-8 
395-1 

444.fi 


493 

49,3 

1 98,6 

3 M7-9 

4 «97-a 

7 34S.1 
* 394-4 
9 443 7 


377 

37-7 

75’4 

iij.i 

150.8 

188.5 
116.1 

163.9 

301.6 
}J9'3 


376 

37,6 

rin 

lll:^ 

1*5.6 

163.1 

300.8 

SJ«-4 


75.0 

111.5 

150.0 
,«87-S 
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1 13.6 
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4 47 -» 



8 9i,4 
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493 


J 490 

3 gi.o 

3 '+7-9 

4 J97-» 

l.tS 

34S-« 
3944 
9 443-7 


492 

49.3 

9»-4 

147.6 

196.S 

346.0 

355,3 

344-4 

,393-6 

9I443.3 
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